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The Inorganic and Organic (Fattt) Acids. 

physiological action. 
A FEW of the mineral acids, sulphuric, hydrochloric, 
nitric, and phosphoric acids, as well as a (ew of the inor- 
ganic (fatty) acids, of which acetic acid is considered the 
most important, form, both on account of their intimate 
relationship to the alkalies and albuminoid bodies, as well 
as from the similarity of their physiological action, a 
natural group of drugs which altogether have not a very 
extensive application. The general effect of the acids in 
destroying bacteria and preventing putrefaction is, when 
compared with other antiseptic agents, by no means so 
weak as the assertion of Bncholtz would lead us to sup- 
pose. Recent investigations by Sieber have shown that 
their antiseptic power is even stronger than that of phenol. 
The mineral acids and acetic acid will prevent putrefaction 
even in o-s-per-cent solution; butyric and lactic acids, how- 
ever, are much weaker; while even a 4-per-cenl solution of 
boric acid B(OH), could not prevent putrefaction of the 
pancreas. 

' mall, greatly diluted doses. — The sour taste of acids 
specific effect upon the nerves of taste, since all 
the same kind of sensation; the puckering 
membrane of the mouth and larynx, which 
urs after the taking of acids, is probably due to 
■awal of water from ihe tissues; sulphuric and 
phosphoric acids have the strongest affinity for water. 

Even at the commencement of the digestive canal, 
small quantities of acid find in the saliva and mucus of 
the mouth, and later on in the intestinal juices, bile, and 
■pacreatic juice, so much alkali that ihey can combine 
filh itto form salts, and are thus neutralized. The stronger 
Tipose the salts of the weaker acids, 
. the gastric juice and food materials in the 
: place of these vjca^M ac\.&'=.\ "Cciwi, 
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332 MATERIA MEDICA AND THERAPEUTICS. 

chlorides, sulphates, and lactates, while the latter acids are 
set free. 

Some of the organic acids, such as tartaric and malic 
acids, are changed in their chemical structure by the pep- 
sin of the gastric juice, and converted into succinic acid 
, (Mcissner and R. Koch). 

The acids take an important part in the process of stom- 
ach digestion. Free hydrochloric acid is one of the con- 
stituents of the gastric juice; pure gastric juice, therefore, 
has an acid reaction, and contains in man 0.25 per cent, in 
dogs 0.3 per cent of free hydrochloric acid. This acid, as 
we shall show later on, dissolves salts, insoluble in water, 
and assists in the conversion of albuminoid bodies into 
peptones; indeed, these could be dissolved by t!ie aid of 
the acids alone, while pepsin, without the acid, can exert 
no specific effect whatever. 

Hydrochloric acid has the most powerful action upon 
the digestion of food. Next in order is lactic acid, which 
is normally set free in the stomach from the lactates occur- 
ring in meat, sugar, and starch diet; these lactates being 
decomposed by the free hydrochloric acid and iactic 
acid set free. Phosphoric and tartaric acids are still 
weaker digestive agents, while sulphuric, nitric, acetic, and 
oxalic acids are almost entirely ineffective (Mcissner). 
Schiff, however, found that solutions containing 4 per cent 
of nitric acid, just as those containing 4 per cent of hydro- 
chloric acid, could change fibrine into peptone in about 
forty minutes. The digestive power of the gastric juice is, 
up to a certain limit, increased by increasing the percentage 
of acids which it contains; this limit varies for different 
substances: for albuminoids it is, on an average, 0,1 per 
cent. If the acid be present in greater proportion, the 
digestive power of the juice is diminished until it becomes 
entirely inactive. When acids, therefore, are used for too 
long a time the .appetite and digestion are finally injured, 
and a series of pathological conditions result. 

It is readily supposable that the long-continued adminis- 
tration of diluted mineral acids to the living organism 
leads to the decomposition of the alkaline combinations 
with the weaker acids, e^., carbonic acid, or with the albu- 
minoids; the stronger acids uniting with these alkalies, and 
being excreted with the urine as mineral salts; so that not only 
the blood, but the whole body, would become poorer in alka- 
lies and salts. Salkowski found in the herbivora (rabbits) that 
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even acids formed in the body {e.g., from an increased sup- 
ply of tannin, C,H,NSO„ giving rise to the formation of sul- 
phuric acid) were excreted as neutral sails, and only to a 
very slight extent as free acids; while the acids introduced 
from without were also for the most part excreted as neu- 
tral salts. Salkowski and Lasar proved directly that the 
alkalescence of the blood is diminished by the internal ad- 
ministration of dilute mineral acids, so that the body fur- 
nishes the bases for neutralizing the acids thus absorbed. 
The difference thus produced in the alkalesence of the 
blood is, indeed, very slight; but we must remember that 
not only the blood, but the whole body, has given up its 
alkali for this purpose, so that the loss is greater than appears 
at first sight. On the other hand, it must not be forgotten 
that the organism holds the free alkali with great tenacity; 
there must, therefore, be some mechanism by which the 
balance between the acids and bases can be preserved; for 
the acids administered to his (Salkowski's) dogs and cats 
would have sufficed to turn the whole animals acid, if all 
the acid administered had been absorbed and excreted 
in the shape of some salt. But in both classes of animals 
(herbivora and carnivora) the blood remains alkaline in 
spite of the greatest possible administration of acids, and 
not until after death from acid poisoning (as, for example, 
from concentrated sulphuric acid) does the blood take on 
an acid reaction. 

Wohier showed that a series of the vegetable acids, when 
administered internally, became bound to an alkali, and 
thus appear in the urine; these acids, therefore, like the 
mineral acids, withdraw the alkalies from the blood, while, 
if they arc introduced as salts of the vegetable acids, they 
are converted in the blood into carbonates, and as such are 
excreted. Wohier thinks it probable, from the observa- 
tions of Benzelius and Magendie, that the acids are excreted 
in the urine in a free state or as acid salts, only when given 
in larger quantities than are necessary to neutralize the 
bases contained in the blood or other portions of the body. 

The greater difficulty in withdrawing alkalies from the 
carnivora. as compared with the herbivora, is due to the 
following cause, already spoken of in discussing the method 
of excretion of sal-ammoniac: it was shown, namely, that 
there was a great difference whether sal-ammoniac was 
given to herbivora or carnivora. In the body of the rabbit, 
for instance, the nitnjgen of the sal-amtnotvi&c w q-Oeiki ■asa.- 
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monium salts which are introduced is converted, for the 
most part, into urea. It is for this reason that feeding; rab- 
bits with sal-ammoniac increases the amount of urea in the 
urine, and not because the sal-ammoniac has any influence 
in increasing the decomposition of the albuminoids. In 
dogs, however, at most a small fraction of the sal-am- 
moniac taken into the body passes over into urea. The 
cause of this remarkable difference is as follows: Meat, the . 
chief article of food of the carnivora, is to be considered 
in consequence of its deficiency in the salts of the organic 
acids, and on account of the acids which are formed from 
it in the body, as an acid food. The constant introduction 
of this acid food into the body, together with the fact that 
it is impossible for acids to pass through the body in an 
uncombined state, would soon deprive the bodies of these 
animals of all their fixed alkalies, were there not some ar- 
rangement by which the agency of the fixed alkalies would 
be unnecessary in the binding of these free acids. This 
arrangement is as follows: After the administration of acid 
food to the dog an increased formation of ammonia takes 
place (or perhaps the quantity converted into urea is dimin- 
ished), so that the free acids combine with the ammonia, in- 
stead of the basic alkalies, withdrawing it from the body, and 
preventing its conversion into urea. In dogs, hydrochloric 
acid also requires ammonia for its excretion. If, then, for 
example, hydrochloric acid is given, it increases and binds 
the ammonia of the body; if sal-ammoniac is given, its hy- 
drochloric acid utilizes the ammonia combined with it, and 
is excreted by its aid; as a result of this, however, the am- 
monia of the sal-ammoniac has not the opporutnity of being 
converted into urea. That the formation of ammonia in 
the bodies of the carnivora is in intimate relationship with 
the amount of acid introduced, is shown by the fact that 
when large quantities of alkali, such as sodium carbonate, 
are administered the excretion of ammonia is considerably 
diminished. In the herbivora the last experiment is per- 
formed physiologically. Their diet must be considered an 
alkaline one. An alkaline diet is accompanied by the ex- 
cretion of a very slight amount of ammonia, for it is a char- 
acteristic property of vegetable materials that they do not 
possess enough ammonia to serve for neutralization; for 
this reason the amount of ammonia excreted in the urine 
in these animals can neither be increased by acids nor 
ffim/aisbed by the administration of alfealies. 
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The acids, such as hydrochloric acid, administered to 
rabbits make use of the fixed alkaloids, so that in these an- 
imals a fatal alkaline effect may be produced by means of 
hydrochloric acid. Furthermore, the hydrochloric acid 
which is in combination with the ammonia of the sal-ammo- 
niac does not make use of the ammonia for its excretion, 
but of the fixed alkalies, while the ammonia not needed for 
neutralization is converted into urea (Knieriera-Gaethgens, 
Salkowsi, Schmiede berg- Walter, and Haliervorden). 

The injurious efiects of small quantities of acid upon the 
body and the individual organs have been tfl some extent 
much exaggerated and inaccurately described. Under any 
circumstances these acids must be used fora very long time 
before any ill effects appear. These are said to be (for in- 
stance after the excessive and long-continued use of food pre- 
pared with vinegar) a wasting of the body, anaemia, and 
paleness of the skin; they are said to depend upon the di- 
minished alkalescence of the blood and the destruction of 
the red blood-globules. In discussing the alkalies, we spoke 
of the probable importance of the alkalies to the normal 
processes of life, and cannot, therefore, deny that the above 
symptoms may be due to the diminished alkalinity of the 
blood and body; but we must insist that there is no positive 
proof that wasting and ansemia are due to this cause. As 
to the destruction of the red blood-corpuscles, it is positive 
that this has been observed in acute sulphuric-acid poison- 
ing; it can also be seen by mixing blood directly with 
acids; but, from such coarse experiments we cannot draw 
any conclusions upon the effect of dietetic doses. As far as 
acetic acid is concerned, a direct proof that this has any de- 
structive effect upon the blood-globules has not been shown. 
We therefore, for the present, think it best if we account 
for the thinness and anEcmia simply by disturbances of 
digestion and nutrition; these are the only necessary results 
of too long and excessive use of the acids. Whether tuber- 
culosis, as has been affirmed, occurs more often in the vine- 
gar aniline than in other forms of anaemia, is also question- 
able. 

As to the effect of medicinal doses of dilute acids upon 
the circulation and temperature, we have only the old exper- 
iments of Bobrik and Hertwig, to which, however, we 
must oppose many contradictions based upon our own ex- 
periments (Rossbach and Hofbauer). 

Bobrik asserts that whea acetic, citt\c, ot \.M\.a.Tv«:: ^\*^ 
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reports, recently, that several hours after, the administration 
of phosphoric acid to healthy and fevered individuals re- 
sulted in a slowing of the pulse and aslight diminution in 
temperature, if the drug were used energetically enough. 

If in the herbivora (rabbits) the quantity of diluted hy- 
drochloric acid administered is in excess of a certain limit 
{08 grm. to I kilo, of bodily weight), great ditficulty and 
even paralysis of respiration set in, and as a result, also, 
paralysisof the heart. Thatthis affection of the respiratory 
centre is due to the withdrawal of alkali from the blood 
by the acid, is shown by the fact that the injection of sodium 
carbonate into the blood saves the life of the animal 
(Walter). 

As we have already stated, the acids appear in the urine, 
for the most part, in combination with an alkali ; but still 
the normally alkaline urine of the herbivora is rendered 
acid, while the acid reaction of the urine of the carnivora is 
increased, by the administration of acids to animals. 

A number of facts make it more and more probable that 
a splitting up of the salts of the blood takes place in the 
kidneys, so that acids pass over into the urine and here are 
partly combined with bases. If calcium phosphate or oxa- 
late existed in the blood they could not be excreted, on ac- 
count of their insolubility. We must, therefore, suppose 
that the phosphoric and oxalic acids on the one hand, and 
the calcium on the other, are excreted by different parts of 
the urinary tubules, and that the calcium phosphate and 
oxalate found in the urine are not formed into these salts 
until they have reached the urine. 

It has not yet been shown that acids exert any eSect 
upon the amount of urine excreted. 

That there is an intimate relationship between the acidity 
of the urine and the acids of the stomach was shown by 
the observations of Quincke, who found in a woman suffer- 
ing from dilatation of the stomach, that, after washing out 
the strongly acid contents of the stomach, the urine was 
alkaline in spite of the administration of meat diet: this 
was evidently due to the fact that in the animal organism 
there is a certain average degree of alkalescence (of the 
blood and other fluids of the tissues), which is regulated as 
far as possible at the same point by means of the excre- 
tions, Now, however small a quantity of sodium carbonate 
would suffice to alter the normally acid urine to an alkaline 
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fluid, the same efiect can be accomplished by withdrawing 
very little of the acid from the stomach. 

Effect of Large and Concentrated Doses of Acids. 

The terrible effects produced by large quantities of con- 
centrated acids are due to several causes: First, to their 
great affinity for water which they withdraw from the tis- 
sues; the tissues therefore undergo a shrinkiog process, 
even under acids of moderate concentration. Again, owing 
to the power which many mineral acids (sulphuric, nitric, 
and hydrochloric) possess of coagulating albuminoid bodies, 
or even decomposing their tissues, together with the fats; 
also, because they have the power of dissolving and decom- 
posing the horny tissues. .Officinal phosphoric acid, to- 
gether with a number of organic acids (acetic, tartaric, 
oxalic acids, etc.), are distinguished by the fact that they do 
not precipitate albuminates even when added in large 
quantities, although ihey may enter into combinations with 
them; precipitation does occur, however, after these solu- 
tions of albumen have been neutralized — for instance, by 
some alkaline carbonate. Even urea only swells up under 
the influence of acetic acid, and is only dissolved by boiling 
with the acid. A further cause of the strong action of acids 
lies finally in the strong affinity which these have for their 
bases, the combinations of which with the weaker acids 
tbey can even decompose. For these reasons the molecu- 
lar structure of all the tissues of the body with which con- 
centrated acids come in contact is destroyed. This action 
is termed an escharotic action. 

Immediately upon the application of such an acid to the 
skin, or to any of the mucus membranes of the mouth, 
larynx, cesopliagus, and stomach (when used internally), a 
fearful cauterization and destruction, accompanied by ter- 
rible pain, takes place. In consequence of the latter there 
is a high degree of general collapse, with great weakness of 
the heart, difficulty in respiration, vomiting, often of bloody 
materials — the common results of any cauterization of the 
stomach. 

Death is caused either by suSocation, oedema of the 
larynx, or from perforation of the cesophagus (into the tho- 
racic cavity) or of the stomach into the peritoneal cavity; 
the result being a peritonitis. If the caustic action has not 
penetrated very deeply, long-continued sickness, due to 
stricture of the oesophagus, pylorus, etc., 'kW.V tc^>).\\.. 
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may be put, however, will be indicated under the individ- 
ual preparations. 

In the first place, however, we will lay down the following 
general indications, which are based upon our own experi- 
ence and that of others: 

According to our opinion, the internal administration of 
acids is positively beneficial only in the following conditions 
and to meet the following indications: i. To allay thirst 
both in feverless and in febrile conditions. 2. In certain 
dyspeptic conditions (here hydrochloric acid is used almost 
exclusively). 3. As antidotes to poisoning by the alkalies. 
In all other conditions in which acids have been used their 
Utility is either problematical or entirely illusory. 

For alleviating thirst, not all of the acids without distinc- 
tion can be chosen; for some, such as the sulphuric and 
nitric acids, possess this property only to a slight extent. 
The most useful are phosphoric, acetic, citric, and various 
Other vegetable acids; the latter are by far the best. Citric 
acid has the advantage of having a very agreeable taste: 
this, as well as acetic acid, can be used in cases in which the 
carbonic acid drinks cannot be given^as for instance where 
ihere is a tendency to haemoptysis; in diarrhceas, also, 
where sweetened fluids cannot be given, acid drinks are 
permissible. Citric acid can be given in the form of lem- 
onade. In dyspepsia, accompanied by an excessive secre- 
tion of acids, all acid drinks are contraindicated. 

The utility of the acids in certain forms of dyspepsia, 
medicinally administered, not in the form of drinks, is be- 
yond question. Lactic and hydrochloric acids are here to 
be considered. But since in practice {and very properly so) 
hydrochloric acid is the one chiefly used in this condition, 
■we refer, for the discussion of this application of the acids, 
to hydrochloric acid. We should remark, however, that 
acetic acid is also used for digestive purposes — almost ex- 
clusively, however, in the preparation of materials of general 
diet: in this case it is used to render certain materials more 
easily digestible in part, and partly as a condiment. 

As antidotes to alkaline poisons, we would of course not 
take an acid that was itself injurious, such as sulphuric, 
nitric, or hydrochloric, but one like citric or acetic acid in 
the shape of the ordinary vinegar. These should be admin- 
istered in such cases for so long a time, until the vomited 
materials begin to give a slightly acid or at Xea^t YL<iM.x.\vi. 
reaction. 
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' If blood and mineral acids be mixed together the blood 

is coagulated. With phoEphorus and the organic aciilSi 
however, it remains fluid, in consequence of the difierenl 
reactions of its albuminoid bodies; the blood always becomes 

^ dark, however, and the blood -corpuscles and hsemoglobio 

are entirely destroyed. L. Mayer, Pflueger, Zuntz, and 
Strassburg have shown that by the addition of tartaric and 
H phosphoric acid to the blood, the blood -corpuscles as usual 

arc decomposed, while a body is formed which undergots 
in its nascent state a higher oxidation, and thus binds the 
oxygen so fast that it is no longer given off when the blood 
is heated in a vacuum. Muscular tissue brought in contact 
with various acids has its myosin immediately coagulated, 
and the muscle becomes stiffened. 

In consequence of the absorption into the blood in cases 
of acute poisoning, fatty degeneration of the liver, kidne3's, 
and muscles have been noticed (Lower); also inflammation 
of the kidneys, with fatty degeneration of the epithelium and 
fresh granular deposits in the interstices, especially along 
the vessels (Leyden and Munk); and finally there were 
found a large percentage of albumin, h£ematin, and indican 
in the urine. But even in the most severe cases of poisoning 
the blood has not been found acid during life, although it 
sometimes has this reaction after death. The above results 
(fatly degeneration of the organs and albuminous urine) 
some have attempted to explain by the destruction of blood- 
corpuscles. The weakness of the heart and muscles, etc, 
may be due to the direct action of the acids, on account rf 
the administration of such a great excess of acids, while 
reflex causes may also have some share in the production 
of this result. There is no doubt that the temperature is 
really very much diminished under the above circumstances; 
this is due to many causes, such as weakness of the heart, a^ 
normally low blood-pressure, a withdrawal of the alkalies 
from the blood and tissues, destruction of manyred blood- 
corpuscles, etc. • 

Therapeutic Application, 
The acids resemble each other in their therapeutic appli- 
cations, just as they do in their physiological and chemical 
action. 

We shall here point out these general therapeutic indica- 
tions, particularizing which acids are to be preferred under 
certain circumstances. Tlie special use to which ' 
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may be put, however, will be indicated under the individ- 
ual preparations. 

In the first place, however, we will lay down the following 
general indications, which are based upon our own experi- 
ence and that of others; 

According to our opinion, the internal administration of 
acids is positively beneficial only in the following conditions 
and to meet the following indications: i. To allay thirst 
both in feverless and in febrile conditions. 2. In certain 
dyspeptic conditions {here hydrochloric acid is used almost 
exclusively). 3, As antidotes to poisoning by the alkalies. 
In all other conditions in which acids have been used their 
utility is either problematical or entirely illusory. 

For alleviating thirst, not all of the acids without distinc- 
tion can be chosen; for some, such as the sulphuric and 
nitric acids, possess this property only to a slight extent, 
■The most useful are phosphoric, acetic, citric, and various 
Other vegetable acids; the latter are by far the best. Citric 
acid has the advantage of having a very agreeable taste: 
this, as well as acetic acid, can be used in cases in which the 
>carbonic acid drinks cannot be given — as for instance where 
there is a tendency to hsemoptysis; in diarrhoeas, also, 
where sweetened fluids cannot be given, acid drinks are 
permissible. Citric acid can be given in the form of lem- 
onade. In dyspepsia, accompanied by an excessive secre- 
ition of acids, all acid drinks are contraindicated. 

The utility of the acids in certain forms of dyspepsia, 
niedicinally administered, not in the form of drinks, is be- 
yond question. Lactic and hydrochloric acids are here to 
be considered. But since in practice {and very properly so) 
hydrochloric acid is the one chiefly used in this condition, 
we refer, for the discussion of this application of the acids, 
to hydrochloric acid. We should remark, however, that 
acetic acid is also used for digestive purposes — almost ex- 
clusively, however, in the preparation of materials of general 
diet; in this case it is used to render certain materials more 

isily digestible in part, and partly as a condiment. 

As antidotes to alkaline poisons, we would of course not 
take an acid that was itself injurious, such as sulphuric, 
nitric, or hydrochloric, but one like citric or acetic acid in 
the shape of the ordinary vinegar. These should be admin- 
istered in such cases for so long a time, until the vomited 
materials begin to give a slightly acid or at least neutral 
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A further indication for the use of the acids in practk 
is their application in acute febrile processei. It has notb 
shown, however, that they exert any influence upon th 
temperature and frequency of the pulse in acute febrile dis 
eases, in which both of these are high. In t)phoid condl 
tions hydrochloric acid is also supposed to have an "ant 
septic influence upon the diseased blood;" this, however, i 
a mere hypothesis. They arc really only of use in thes 
febrile processes for allaying thirst, and for the favorabl 
effect that they may have upon febrile dyspepsia. la sut 
acutt; inflammatory conditions, also, with moderate orlittt 
fever, and where the course of the disease is a more pre 
iracted one, we have never noticed any antipyretic acttoa^ 

The acids are very much used in palpitation of the hear 
but, as farasourexperiencegoes, with very doubtful benefit 
Under any circumstances they are best avoided in the palf^ 
tation of chlorotic and anaemic patients, while in thetempd 
rary palpitation which follows any psychical excitcmcp 
they are entirely superfluous. The utility in the palpitatid 
accompanying disease of the valves is very slight, in oti 
opinion almost nil, and under no circumstances to becon 
pared to the effect of simple physical and mental rest; tha 
acids should ever take the place of digitalis, is entirely oti 
of the question. They are most recommended when t^ 
palpitations (and arterial fluxions) occur in plethoric indi 
viduals, to be used in combination with cathartics; 
etc., should also be enforced. The latter remedies ar« 
however, probably of greater importance than th' 
If any acid viftre to be used in palpitations, the best woul 
be sulphuric acid. 

As styptics, the internal administration of acids i 
siderable hemorrhages is entirely without effect; sligh 
hemorrhages will stop without the acid. In these cases, 1 
a rule, sulphuric and acetic acid are used. 

In debilitating perspiration, which the acids are also salt 
to alleviate, their utility is very slight, if indeed it exists a 
all. The sweats of phthisis, for instance, are so little affectet 
by their use that they can be well spared. 

The external application of the acids, for caustic purpost 
for instance, will be discussed under individual prepara 
tions. 



SULPHURIC ACID. 



MINERAL ACIDS. 
I. Sulphuric Acid — Acidum SuLPMifiticuM. 

We must distinguish: t. Sulphuric- acid hydrate. 5o,Hii ihis g:tves us 
the officinal acid urn sulphuricum recCificatUm. which contains 98 per Cent 
of the hydrate, while the acidum sulphuricum crudum contains 93 per 
cent of the hydrate. It is a colorless, oleaginous fluid, which crystallizes 
at 0° C. but not at ordinary temperatures. At 30" C. it gives off fumes. 
This lluid has a great affinity lor naler. and when mixed with water it 
hecomes healed. 

3. The pyro or fuming sulphuric acid, Sg07H]. formed by combining 
similar molecules of anhydrous sulphuric acid (Soi) and sulphuric- acid 
hydrate; it corresponds to the oflicinal acidum sulphuricum fumans or 
Nordhausen oil of vitriol, a slightly yellonish- brown fluid, which fumes 
even at ordinary temperatures. 

Physiological Action. — Sulphuric acid is a constant ingredient of human 
and animal urine; it is here derived partly from the sulphates taken with 
the food, and for the most part from the albuminoid bodies of the food 
and tissues which contain sulphur (which becomes oxidized into sulphuric 
■ acid); it is to be looked upon as one of the final products of decomposi- 
tion of the nitrogenous tissues, so that the amount of sulphuric acid in 
the urine varies with the quantity of urea present. According to Kunkel, 
to-70 per cent of the sulphur In the albuminoid materials which are ab- 
sorbed pass off in the urine as sulphur and sulphates, while only the re- 
maining 30 per cent are converted into other combinations, such as hy- 
posulphurous acid, cystin, rhodan combination, taurine and tauro-carba- 
mlne acid, sulphamido-garcosin and e Ih en e- sulphuric acid, derived from 
the derivatives of the beniolc group (Schmiedcberg, Salkowski, Schultien, 
and Baumann); 3 per cent of the sulphur found in the bile is also in the 
foim of a sulphate. 

Small diluted quantities of sulphuric add in o.&6-per-cent solution pre- 
vent the development of bacteria, while 0.62-per-cent solutions destroy 
the bacteria (Buchholtz). and are therefore antiseptic in their action. 
Diluted sulphuric acid has a cooling taste, and is converted in the stomach 
either into an alkaline salt or into an albuminate, and partly absorbed. 
We cannot ascribe to the acid any particularly favorable influence upon 
tlie appetite and digestion. It is entirely ineffective upon the heart and 
temperature. In the urine it appears under the form of a sulphate. 

When given for too long a time, diminished appetite and digestive dis- 
tlRbances result; there is also diarrhoea in consequence of the alkaline 
sulphates formed in the stomach, which do not undergo absorption, but 
produce their characteristic effects in the intestine. 

We doubt the assertion that such small quantities cause the blood In 
lh« living body to take on a darker color. Large and concentrated quan- 
tities have a violent caustic effect; on account of their great affinity for 
oater they destroy albuminous, fatty, and the horny tissues. § Upon the 
■kin lighter concentrations produce a burning sensation, and in the be- 
ginning a contraction of the vessels with paleness of the surface, later 
on inflammation; upon the mucous membranes similar ci ' 
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produce a puckering effect, and a grayUh -while discoloration, due to the 
coagulation of the albumen in the cells. In the more serious cases. 
where stronger solutions have been locally applied to the skin, ihe epi- 
dermis is destroyed, dissolved, and converted into a hard pigoienl-like 
mass of a characteristic brown color; the mucous membranes are simi- 
larly changed into a soft, grayish, punctated pulp. With the most con- 
centrated solutions all the tissues are really burned up, the tissues becom- 
ing; black as coal, and crisp, so thai they can be pulverized between the 
fingers. Here, in fact, the carbon of Ihe molecule remains behind while 
the other atoms are set free, as takes place in actual burning. 

The symptomatology and the remote effects lo which concentrated acids 
(which are not used therapeutically) give rise have been described in the 
introduction. 

TherapeaHc Application. — In addition to what was said when discussing 
the acids in general, we would mention concerning sulphuric acid in par- 
ticular, that Gendrin and others have recommended ii in the treatment 
o( lead colic, and also in the form of a drink as a preventive ogainsl 
chronic lead-poisoning. 

Tanquerel, however, and other valued observers have not been able 
to confirm this use of the drug. It has also proved Ineffective as a cure 
for intemperance (taken in increasing proportions mixed with the brandy): 
here, indeed, there is even danger of the large quantities of acid proving' 
injurious to the stomach. 

Externally, dilute solutions are not used at all. Concentrated seda- 
tions are only used occasionally as a caustic in angiomata and byper- 
plasia of the skin, but for these purposes nitric acid is preferred. SuU 
phuric acid, on the other hand, can be used as an energetic disinfectant 
if its destructive caustic effect is not a contraindication. 

Dosage and Priparaiions. — According to the German Pharmacopceia, 
fourdegreesof concentration are officinal: i. Acidumsulphuricumcnidam, 
oleum vitrioli — raw or English sulphuric acid. — oil of vitriol, sp. gr. 1.830- 
1.833, strength gl. 8-93.1 per cenL 3. Acidum sulphuricum rectificatum 
s. purum, oleum vitrioli rectihcatum s. purum — sulphuric add, sp. gr. 
1.840 and strength gS,; per cent. 3. Acidum sulphuricum dilutum, spiri~ 
lus vitrioli of a sp. gr. of 1113-1117, i part of acid sulphur to 5 parts oC 
distilled water. 4. Acidum sulphuricum fumans — fuming sulphurlc.acid, 
Nordhausen oil of vitriol of sp. gr. lS6o-lgoo. For internal use, only the 
acid, sulph. diiut. is ordered, 5.15 drops strongly diluted with water or 
in a mucilaginous vehicle (0.25-1,0 pro dosl, J.o pro die); as a compo- 
nent of acid drinks the organic acids are preferred. 5. Mislura sulphurica 
acida, elirir acidum Halleri — Haller's acid mixture, i part of a. s. depyr. 
lo 3 parts of spir. vini reclificat; by mixing the two ether Is formed. This 
preparation is valuable not because of its stimulating effect, but because 
it does not so readily produce digestive disturbances. To be given like 
sulphuric acid in from s to 10 drop doses (0.1-0.5 pro dosi, 2.5 pro die). 
6. Tinctura aromaiica acida, elixir vitrioli Minsichti, aromatic acid tinc- 
ture, prepared like the ordinary aromatic tincture, with the addition of a 
parts of sulphuric acid to the 50 parts of spir. vini rectifi., used, like the 
above preparations, where there are digestive disturbances. 

7. Mislura vulneraria acida, aqua vulneraria thedeni, i part of acid, 
sulp. dll., 3 parts of spirit, dilutqs, and 3 parts of mel., 6 parts of ar " 
crudum. Highly impracticable preparation; externally used as a 
; seldom puire, but generally mixed with w 




NITRIC ACID. 



II. Nimic Aero— AciDUM Nitricum. 

Nitric acid. NO,H = NO,-f OH. which is obiaincd b/ distillation from 
equal pans of poussium niirale with sulphuric acid, is a colorless fum- 
ing fluid haviof a sharp odor, and possessiae; a great affinity for naler. 
It is prescribed by the Pharmacopoeia in three distinct preparaliDns. 
The stroGgest or fuming nitric acid is a solution of hyponitric acid iNOi) 
in nitric acid. Like sulphuric acid, it dissolves most of the tnetals, and 
is a powerful oxidizing agent. 

Pkytioiegical Aclii>ii.—\n small dilute doses it has the same effect upon 
ibc organism as sulphuric actd; but it alleviates thirst to a less extent, 
and disturbs the digestion more than the laller. It is also more diu- 

Iq large concentrated doses it also coagulates the albuminoids; dis- 
solves Ibem, nhen in excess, to a yellon Suid. gas being given off. This 
fluid leaves behind, when evaporated, the so-called itanlhoprolein add, a 
yellow powder, which is insoluble in water and alcohol. This can also 
be formed by treating various other nitrogenous substances with nitric 
acid, It is for this reason that the skin when pointed with nitric acid 
takes on a characteristically yellow color. The caustic effect of this acid 
upon tlie skin is greater than that of sulphuric add, otherwise its effects 
Bce exactly similar to those of the latter. When inhaled it produces se- 
vere inflammations of the mucous membranes of the larynx and the 
bronchi, with severe cough and dyspniEa, together with infiammalEon and 
oedema of the lungs. 

Thrnspeulie Af^Ueatiiin,—WA-i\c acid is not often used lo fulfil the in- 
dications laid down for the acids in general, because for these purposes 
other acids are more useful. It has, however, been very much used in 
combination with hydrochloric acid, forming the so-called aqua regia in 
certain diseases of the liver. The method by which il e.\etts a favorable 
effect upon these diseases of the liver is unexplained, and the experience 
o( various observers does not confirm its utility in these affections (for 
example. Bamberger), Others, however, speak favorably of it (Henoch 
and Frerichs). Aqua regia given internally or applied extctnalty in the 
fgrm of foot-baths or fomentations over the liver has been reported as 
having a curative effect in icterus of the form occurring in chronic hepa- 
titis (cirrhosis of the liver), as well as in long-continuing cases of chronic 
catarrhal jaundice, after many other remedies have tailed. Further ex- 
perience is necessary to teach us under what circumstances we may ex- 
pect good results from aqua regia in icterus. At the present time the 
opinians of various observers are contradictory, and we ourselves can 
only record negative observations. Frerichs thinks that the favorable 
resulu of its internal administration may be partly explained by the effect 
of the acid upon the swollen gastro- duodena I mucous membrane, and 
also upon the reflex influence of acids upon the biliary secretion. 

Externally, it is used for baths, as already staled; concentrated nitric 
acid is also used as a caustic in condylomata, excrescences upon the skin, 
and rarely for lupoid and phagedenic ulcerations. In diluted condition 
it is used as a wash for chilblains and putrid wounds. 

Dasagt and Prtfaralh'n. — The officinal degrees of concentration atf. 

J, Aciduro nitricum. purified nitric acid, witb a sy. gT.oV waiS *ni 'iP V^ 

"" ~^t add (aabydrouB). 2. Acid. nilricdiluli«(i,aK\4.n\\,.,a-ii4»°l^'-<*»*^^» 
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equal paits. sp. gr. of 1066-1089. 3* Addam aiiricum cmdam, spirilns 
nitri. aquafortis, crude nitric acid, sp. gr. i3»3-i33i, 50-51 pwr cent. 4- 
Acidum niiricum fumans — fuming nitric acid, of a reddish- yellow color, 
giving oft red fumes in (he air, ip. gr. 1520-1515. loternaliy 5-20 drops 
pro dojii {0.25-1,0; 5.0 pro die), in solution or ia a mucilaginous mintDrc. 
Externally it is used as a caustic applied with a stick or brush: 2-per-cent 
solutions are used as washes; for a general bath 50-1 50 grm! ; for a foot- 
bath. 40.0-50.0 grms. to a proper amount of water. 

5. Acidum chloro-niirosum 5. nitro hydtochahim, aquaregia. King's 
bath, I part of nitric acid to 3 of hydrochloric acid. Given in jaundice 
like pure nitric acid. 

6. Unguenium oxygenaluro. oxygenated ointment, 50 parts oi adeps 
suillus to 3 parts of acidum nitricum, entirely superfiuc 

III. HVDROCHLORIC AclD — ACIDUM 



HCI. (muriatic acid), obtained by adding sulphuric acid to sodium chlor- 
ide, is a colorless, fuming gas having a sharp odor. Water at o" C. 
takes up 500 times, at 15^ C. 450 times, its volume of hydrochloric-acid 
gas. and forms therewith a colotless and very acid fluid, which is called 
hydrochloric acid. The officinal crude hydrochloric acid contains 30-33 
per cent of the gas. The officinal pure hydrochloric acid contains 25 per 
cent; the latter gives off no vapor in ihe air. 

Physielegical Action. — In the introduction we gave the proportion of 
hydrochloric acid generally contained in the pure gastric juice. This 
acid is not formed in the stomach by a decomposition of the materials of 
the food (alkaline chlorides), but is produced even in the empty stomach 
by mechanical irritation of the mucous membrane, so that il must have i 
been formed in the peptic glands by the decomposition of the sodium 
chloride of Ihe blood; while the acid thus formed reaches the stomach ii 
a free condition, the sodium set free returns into the blood, soon to bi 
again partly excreted with the alkaline secretion of the small intestine 
and partly with the urtne; the latter fluid, in consequence, in men an< 
carnivora becomes less acid and sometimes even alkaline (Meissner 
Quincke, and Maly). 

This free acid of the gastric juice, which can only indiSerently be re 
placed by other acids, best of all perhaps by lactic acid, is of great im 
portance to the digestive process. It completes the solution of a large 
number of food materials, such as bone cartilage and tendons, by dis- 
solving the lime phosphates and carbonates, and depriving the alkali (lime 
salts) of the power of gelatinizing these tissues. Even in o. i-per-cent 
solution it converts the albuminates of Ihe food, some more and some 
less rapidly into a modilicatlon which is soluble in acids, into parapep- 
tone or synionin, acid albumen, and is even capable of converting a part 
of the albuminates into peptone wilhoul the aid of pepsin; under the 
simultaneous influence of the pepsin, however. Ibis action is very much 
accelerated, but this power of the pepsin is dependent upon the preseace 
of the acid, and ceases as soon as all of the free acid is used up. With the 
same quantity of pepsin we can digest increased quanlilics of albumen 
by the addition of more acid. This process is explained by the formatioa 
' 'le hypothetical pepsin -hydrochloric acid, which, during the digestive 
up lJj« hj'drticbloric acid lo the albuminoid bodies, and produces 
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B decomposition of a hydrolytic nature in llie molecules of ihe latter. 
Since the peptone thus produced from Ihe albuminoid bodies can no 
longer be coagulated in any way. either by boiling mineral acid or me- 
tallic Baits, wbich a.t the same time it diffuses much more readily through 
the vralls of ihc stomach, we can easily understand how impoitanc is the 
action of the gastric juice to digestion. The amount of acid in the gastric 
juice must not rise above o.l per cent, for too large a quantity of acid 
disturbs the digestive poiver of Ihe secretion, just as much as an excess 
of alkali does by neutralizing the add. 

In the normal condition an increased amount of alkali in the food in- 
creases the amount of acid secreted by the peptic glands, so that a kind 
of coropensa-tion takes place. When, however, in disease or after sodium- 
chloride starvation the production of acid of the gastric juice is dimin- 
ished, at when, by the introdupiion of 100 much alkali the free acid has 
been neutralized, the digestive process can be aided by the artificial ad- 
ministration of hydrochloric acid. 

Since hydrochloric acid in 0.066-per-cent solution retards the develop- 
ment of bacteria, and in i.32-per-cent solution prevents it entirely 
(Buchholti;), it may be considered as an antiseptic and anti-fermentative 
agent. It. like other acids, however, is only one of the weaker antiseptics. 

Further effects upon the organism are not observed with small medici- 
nal doses of hydrochloric acid. The acid does not reach the blood as 
such, but in the form of some indifferent 'sali — as for example sodium 
chloride, which in these quantities can certainly produce no effects. The 
old state men IS of Boerhaave. Van Swielen, etc.. that hydrochloric acid 
has a Stimulating effect upon the brain evidently belong 10 the world of 
fable. That sodium chloride produces no effect upon the heart and tem- 
perature, even in quontilies much larger than could possibly be produced 
from medicinal doses of hydrochloric acid, we demonstrated when discuss- 
ingsodium chloride; for this reason the assertions of Bobrik, that the acid 
is primarily a heart irritant, are unfounded. 

In large, concentraled doses hydrochloric acid has a much less intense 
eSect than sulphuric and nitric acid. 

Upon the skin It produces a severe inflammation, with burning and 

E tickling; the skin becomes red, and pustules and indurations are formed, 
lut only after frequent application is there any great loss of substance. 

mouth a whitish-gray eschar, in the stomach a yellowish one, is formed. 
There are also severe gaslro-enterilic symptoms, which, even after the 
adminislration of j.ogrms., are severe enough to produce death; but even 
after 15.0-60.0 grms. recovery has taken place (Allen). 

Inhalation of hydrochloric- acid fumes produces trachea-bronchitis, with 
•evere cough. It cannot be denied that poisonous doses also produce 
serious general disturbances; but these are secondary, and dependent 
upon the gastro-enteritis. 

Tkeraptulic Apptication. — Hydrochloric acid is the most frequently 
used of alt the acids in diseases of the digestive tract; its physiological 
Mtlon sufficiently well explains the favorable results derived from lis use. 
That hydrochloric acid is a good remedy in certain forms of dyspepsia, 
(even with an abnormal production of acid) was known to the older oh- - 
servers (,r.i'., Habetden). The peculiar circumstances under which it 
should be used were especially determined by the English pathologists 
(Prout. Begbie, Budd, etc.). 
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In the first place, it is useful where difficult digestion depends npoti 
' ■ ■ - is happens in well-nourished in- 



dividuals who lead an inactive life and take a good deal of nitrogenmu 
diet. Leube recommends hydrochloric acid, especially in the dyspeptk' 
conditions of anamic subjects, in accordance with the findings of Manas- 
seiua, who shoned that the gastric juice of anaemic subjects contained 
too little ot it. Also in some cases of pyrosis due to too great a torm«t^ 
tion of acetic and lactic acid, in consequence of abnormal processes of 
fermentation going on in the stomach; here one trial of the acid wig 
serve to show its utility or non-utility. In simple chronic gastric caL ' 
hydrochloric acid may also be used, together with the proper diel 
regulations. It should not be used, on the other hand, in the Indigestloti 
which is a symptom of an organic disease of the stomach or of an acDtT 
inflammatory condition. Even if the acid is indicated, it shotild not bl 
used for too long a time, for it may otherwise have an injurious inBuenq^ 
upon ihe digestive power of the gastric juice. It should be given froa 
a quarter to three quarters of an hour before meals. 

In diarrhcca also hydrochloric acid is more used than other minerd 
acids — not that it has better effect, but because it is better borne by tl ' 
stomach. It is most valuable in that form of diarrhcea which is due 
abnormal fermentative processes going on in the digestive canal; so ah 
in children in summer diarrhcea, or in the gastrointestinal catarrh due U. 
fermentation of the millt in the stomach and intestine. As lo the valiM 
of the acid in these conditions, opinions differ ; according I 
perience, calomel is belter than HCI, 

Hydrochloric acid was formerly much given in typhus, but we han> 
already given our opinion of this application. Nor has it been sboim 
to be of any real value in morbus maculosus Werlhofii in scurvy, Traubt 
recommends hydrochloric acid in typhoid pneumonia, and here its useic 
proper, because of its effect upon stomach digestion. Energetic ao" 
phlogistic remedies are here injurious; which remedies, like digitalis a 
veratrum, are conltaindicated on account of the accompanying gaslrlo 

According to the investigations of Manasscius it is probable. Or at least 
possible, that hydrochloric acid is of value io febrile conditions accon 
panied by dyspepsia; and in this nay, perhaps, may be explained i 
favorable effect in febrile diseases. Manasscius concludes that in ll 
gastric juice of fever patients there is sufficient pepsin, while the aciil ' 
is wanting. To produce a digestive secretion, acids must therefore be 

The external application is entirely unimportant. Dosage and prepara- 
tions (officinal) are— 

1. Acidum bydrochloricum cruduin s. muriaticum crudum. spiritissi 
crude sulphuric acid, 1160-1170 sp. gr., 30-33 per cent of anhydrous acicL 

2. Acidum hydtochloricum s, muriaticum, spiritis salis acidus — purifie^ 
hydrochloric acid, 1124 sp. gr,, with as per cent of acid. Internally, j-i' 
drops (o.!S~t.o pro dosi. 5.0 pro die) given in mush, sugar-water, or 
mucilaginous vehicle; in children, 0.5-J.o to loo.o in mucilage, 

3. Acidum bydrochloricum dilulum, acid, bydrocblor. and aq. dest., i 
equal parts; dosage, double that of the foregoing preparation. 




PHOSPHORIC ACID. 



IV. Phosphoric Acid — Acidtjm Puosphoricitm. 

^emistry distinguishes Four different forms of phosphoric acid: 
I. The ordinary orthaphosphoric acid, PO,Ht : bard, transparent 

crystals, tribasic, easily soluble in water, having a strong acid taste, and 

forming insoluble sa1t9 nilh bases, 

a. Pyrophosphoric acid, PiOtHi: a colorless, opaque, crystalline mass, 

easily soluble in water, which is slowly changed into the foregoing 

preparation, in watery solution; tetrabasic and forming salts insoluble 

3. M eta phosphoric acid, Po,H : a vitreous, transparent mass (add 
phosphoricum glaciate), readily soluble In nater. and then being converted 
into the first modification; monobasic. 

4. Phosphoric acid anhydride. P,Oi: a white, amorphous, voluminous 
mass, which is converted in cold water into metapbosphoric acid. 

The phosphoric acid of the German PharmacopCEia is a zo-per-cent 
solution of ordinary phosphoric acid in water, Po.HiO; it is a clear, color- 
less, and odorless fluid, of a spec. grav. of 1.12. 

Physiological AtlioB. — The importance of phosphoric acid as a constant 
component of the body has been spoken of under the head of the alkaline 
phosphates. Under ordinary circumstances of nutrition and tissue 
Changes, the amount of this acid, like that of sulphuric acid, present in 
the urine varies directly with the amount of urea excreted. On ibe other 
hand, any variation from the normal, cither in thtf nutritive changes or 
in the tissue metamorphosis, is shown by variation in the relationship 
existing between the phosphoric acid and nitrogen: under the influence 
of nerve excitants (medium doses of alcohol, valerian oil, etc.) a diminu- 
tion in the relative amount of the phosphoric acid excreted sets in, be* 
cause in the decomposition of most albumen more nitrogen is given off 
than P9O6. On the other hand, in conditions of nervous depression (pro- 
duced by chloroform, large quantities oE alcohol etc.) there is an in- 
ccease in the relative amount of P3O1, since there is more phosphoric 
scid in lecithin than nitrogen (StrUbing, Eulenberg). As Edlefson has 
shown, however, an alteration in the relative proportion of phosphoric 
Mid to the nitrogen in the urine, which sets in under the influence of 
drugs, cannot always be considered as due to an increase or diminution 
id ^t formation of one or the other of these substances, since, as far as 
the urea is concerned, it may be due only to an increase or diminution in 
the amount ixcreltd. This is especially true of the effect of cjicitanta, 
whicb at the same time cause diuresis. If, as in most of the experiments 
of Struebing, there is a diminution in the amount of phosphoric acid, 
together with an increase in the amount of urine, the objection might be 
made that the diminution in the amount of phosphoric acid excreted is 
due to the increased excretion of urea (in the larger quantity of urine). 

The effect of small diluted doses is the same as that of the other min- 
eral acids; phosphoric acid, however, is weaker, and does not so readily 
affect the digestion. From its more agreeable taste it is preferred to the 
other acids. We have already stated (hat Kobert believes he has seen, 
several hours after the administration of diluted phosphoric acid, a slight 
slowing of the pulse and lowering of ihe temperature. 

In large concentrated quantities dissolved metaphosphoric acid has a 
coagulating effect upen albumen; ordinary officinal phosphoric acid has 
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Ihi» effect only when the solution has been neutraliied. Its caustic 
Ik much tlighter than that of sulphuric, nitric, or hf drocblorie add. Hj 
podermic m)eclioi) of poisonous doses (up lo 2.0 grmi.) In cold-bloolei 
Anijnals inimedislely causes muscular paresis and anxsihesia at tbe p ' 
of injediun. noon followed by a comatose condition with loss of refle 



«nd gradual stoppage of the heart's aeiton (Munlt and Leyden); pyroph 
phorlc acid In the most poisonous in this respect (Gamgec). 

Warm -blooded animaU die when concentrated solutions have been 
troduced into the stomach, nith symptomE of the most violent _ 
enteritis. After death there is fatty degeneration of the liver, kidneys, 
muNeles as aftci' sulphuric acid. It is not surprising Chat after the i 
CUtaneouH or venous injection of concentrated acid death sets In fl 
eoKguUtlun uF the blood, ecchyiuoses in the lungs, and paralysis ol 
heart, 

Th« causeg of death from large but diluted doses we have already di 

Thtraprutie Af-flicalion. — In addition to the indications already 
diHVn In the Inlroduction. phosphoric acid has, on theoretical groui 
been recommended for various other conditions; in the lirst place,; 
ruricN, rickets, and osteomalacia, where a deficiency of phoapht)ric -^^ 
was tUPposed lf> be the cause of the disease; also in iithiasis. witl 
/ormulldn of phosphoric-acid concretions, the idea being 
Iheie by forming a biphosphace. But experieitce has not shown that I 
remedy Is of any use in these conditions, and (he use of the remedy I 
these purposes has b^n discontinued. The external application of [ 
acid in concentrated or dilute condition is also abandoned. 

Dfsagi. — I. Aciduni phosphoricum, from lo-ao drops (Q.35-1.0) p 
dosi (5.0 pro die) in mixtureB (5,0 : 150,0; tor children, i. 0-3.0 1 icw.i 
bI*o In pill form {prepared from 1 part of a vegetable powder and i pi 
o( extract). 

1. Acldum phosphoricum siccum — dry anhydrous phosphoric Add, j 
an unnecessary preparation, with the advantage, however, of being ir -^^ 
adaptable lor pill form (from 0.05^0,5 pro dosi, 3.0 pro die); ser 
times dally. 

V, Chkomicai'id ANHvnmDE— Acidum Chromicum. CrO.. 

of this acid upon tiH 
ittfvS osidiiiDKcSf^ 
(Its oxygen being readily ^ven off), and partly, as in the other adds, K 
its gn^Bt affinity far water. Its antisepiic power is not more poweit^ 
than that of the other acids, but ii renders the tissues hard and yeUov^ 
Ish brown. 

Iniemally, even in a..i grm. doses, it produces a fatal effect, 
symptoms of gtultDeuterilis, Even its eitemal application in man it 
lolloired by cympiocns of general poisoning : metallic taste, p 
odor, vomttinc, dtarrhtca, and profound colli^ise (Uosetig-Bnicb). 

(j^rgens saw a gastTo-intestinal alfecKon and albuminuria set im, » 
At>gt. after the iubcut*nM<uK inieciion of a lew drops of chromic «c' "* 
in tsbbits even after the subcutaneous injection of ncutiaj chromatic 
Thr potassium bichromate, CrtO,K,, tHMh externally and intei ' 

bjtt t lamlUr caustic rlicct to that of chromic >cjd. The emetic ne 

ptu ntfiiim cAromalv. ITrtOtKt. isabo a poison, brcn;: in a hi^ de^re*. 
ffrtiAut «nrf Mc&MitHk upca all the mocous nvem^nnes. aa4 '" ' 



^^^ 
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the ncrvc-cenircs, especially the vaso-motor and motor (Priestley, Gam- 
gee) centres. 

ChTomic acid is not applied in iitlcrnal therapeutics. Externally, how- 
ever, it is very much used as a caustic; it has been especially recom- 
J meoded for small and large condylomata {Schuh, Marshal) : also in 
phagedenic ulcers, and by LewJn earnestly recommended for diphtheritic 
deposits and ulcers. In the lasl-iiamed process it is said to be of more 
. Hie than other caustics, since it not only destroys these deposits but acts 
ai an antiseptic. Experience has not shown, however, that chromic acid 
affects the diphtheritic process more than other remedies. 

For cauteriiing condylomata, 10-20- per-cent solution may be used. 
lo diphtheria a 5-10-per-cent solution, according to the thickness o£ the 
deposiL 

Intematly, potassium chromale is an entirely superfluous remedy. In 
the fewcondilions in nhich favorable results are obtained from its use 
in expectorant in bronchitis), it has no advantage over other valuable 
Tsmedies. Even its application in syphilis, for which it has been recom- 
mended, is without any notewortiiy utility, so that for internal applica- 
tion ibe remedy is best avoided entirely, since it readily produces 
gastritis, anorexia, and digestive disturbances. 

Ejtteroaily; potassium chromale is used as an astringent and drying 
agent under the same conditions as chromic acid. 

We should add that the preparation is very much used for hardening 
and preserving anatomical preparations. 

VI. Boric Acid — AciDt/M Bokicum, B(0H), 
a weak acid, and is used as an antiseptic agent. It prevents the 

(developiDent of bacteria in a solution oE 1 : 133. Small doses produce 
Vomiting: large ones, gas tro- enteritis, 

ThtrapetiHc Application.— Id the last few years boric acid has been 
t variously used in Lister's method of dressing, because, while it is an ex- 
cellent antiseptic, it does not irritate the wnund. The following prepara- 
~~~ u are in general use : 

. Boric Acid IVater. — Concentrated solution of boric acid (3! percent), 
'in which the boric-acid lint is soaked, and with which wounds treated by 
tU* lint are mashed. 

i, Btric Acid Lint. — Lint, strongly impregnated with boric acid, of a 
rlMe color, Is used to put over the protective, damp or dry, instead of 
^■■^ carbotiied jute, the antiseptic gauze, etc. 

e. Boric Add Ointment consists of l part of powdered boric acid and 
white wax. and 2 parts each of oil of almonds and paraffin. This oint- 
' nenl can be placed directly upon a wound in which the ordinary carbo- 
lited dressing cannot be applied, as in resections of the upper jaw. 

VII. Hydrofluoric Acid — Acidum Fluohicdm, FIH — 
.b extremely poisonous, even when inhaled, and is rarely used as a 
tHsUc. 

Vlll. SULPHUROt;S ACID— ACFDITM SOLPHi;ROSUH AND ITS SALTS— 



1 
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of the g[oE[is. It is therefore non-inhalable, and causes death i 
time in all classes of animals. 

Upon the blood it has a powerful reducing action, depriving it of iU 
oxygen, coagulatiag il, and turning it blown. When inhaled, diluted' 
with air, for a long time it tends to cause catarrhal inflammation. 

The constant tendency o( sulphurous acid to talce up oxygen aildi 
water, and be converted into sulphuric acid, is the key to its action, for 
upon this depends its reducing power upon many of the metallic oxides 
and the blood, its bleaching action upon the vegetable colors, and US 
power of preventing decomposition and fermentation. It is for thQ 
latter reason that sulphuric acid preserves fruits, wine, etc The genn^ 
nating power of the lowest organism is destroyed by a solution of I : 666^ 
Its action in this respect is twice as intense as that of salicylic acid, fif» 
times as strong as sulphuric acid, and sixteen times as strong as 
bolic acid. ; 

Sulphurous acid is not directly used for therapeutic purposes. 

The sulphites of the alkalies and alkaline earths — potassium and sodiuitl| 
sulphides — are Well borne by the organism in quite large doses. In Ite 
stomach these salts are partly decomposed, and pan of the sulphuroliA 
acid set free, which exerts its anli-fErmentative action. These salts, 1jIe4 
the sulphates, have a cathartic effect. When absorbed into the blocitt 
they are converted into sulphates, and appear as such in the urine. Thtt 
assertion that these salts have a destructive action upon septic matcriali 
present in the blood or organs is unproved, and highly improbable. 

The same may be said of the sub-sulphites — the potassium and sodioat] 
hyposulphites. 

The sulphites and hyposulphites, especially the sodium cotnbinatioo 
have been very tnuch used in latter years by German and Italian phyi 
clans. Polli. reasoning from the assumption that in a certain class '_ 
diseases (typhus, malaria, acute exanthemata, pyaemia, etc.) an abndrtnd 
fermentative process goes on in the blood, believes that, in these con^ 
dilions, anti-fermentative substances should be administered to 'tlue 
organism. 

Such substances are sulphurous and hypos ulphurous acids, which cut' 
be harmlessly introduced in the form of these salts. 

Even the theoretical considerations upon which this method of tri 
ment is based are disputable, the chief objection against it. however, 
that it has not been practically confirmed. In Germany it has been 
little applied. 

Sodium suiphurosu in — from 0.5-20 pro dosi (S.o pro die) 



ORGANIC (FATTV) ACIDS. 

Among the many organic acids, there is a certain number which re-4 
semble the mineial acids In their physiological action, while others diSerfl 
from the latter entirety. We shall here consider only the fomieivJ 
which chemically are derived by oxidation from the alcohols of tba^ 
methane series, and are normal components of the animal body. <^' '"^^^ 
large number of these only few are therapeutically used, on accoi 
*Aff great aiiaUarity in their action, and their few indications. 
differ from Ibe mineral acids only in iheit weakei \oca.V acXu 
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rant al (h«ir weaker chemiral relationship, cause only inflammation. 

^uid not destruction of tissue; so thai ordinary phosphoric acid may be 

czonsidcred as the mean between [be two series. As for the rest of their 

,Clion, they have some anliseptic power, and neutralize alkalies, while 

n medicinal doses they have as Ultle influence over the circulation and 

««inperaturc as Ihe mineral acids. 

I. FoEMic Acid— AciDUM Formicom. 

Formic acid, CHiOi. is the lowest member of the monobasic single 
B-Eomic acids (faity acids), having the formula C^Hi^Oi, to which belong 
miao acetic, propionic, butyric and valerianic acid, together with many 
others of a less physiological importance, but differs from these chemi- 
K^ally in several respects. It is a frequent OKidation product of many 
Other organic bodies of a higher molecular weight, especially of many 
«>f the acids of the lactic-acid series, such as malic, tartaric, and citric 
su:id, and sugar, etc. 

: is a colorless, sharp, and acid-tasting fluid, soluble, like all of its 
salts, in water, and decomposed, by heating with sulphuric acid, into 
carbonic oxide and water. 

FAftiologUal Importance and Action. — Formic acid is found as a free 
acid in a number of animals as a component of peculiar organs, as, for 
example, in ants, in the stinging apparatus of wasps, and also as 
formates in many of the organs (such as the brain, muscle, spleen, and 
pancreas), and in the blood of the higher animals. Everywhere they are 
the final products of the decomposition of nitrogenous and free com. 
ponents of the body {albumen and fat), from which they can be derived, 
ven outside of the body, by ozone and other methods of oxidation. It 
»ves the body partly unchanged with the sweat, and partly burnt up 
D carbonic acid. The effect of small doses, taken internally, has not 
jret been studied. Applied externally, in concentrated form, it produces 
severe Inflammation of the skin, with exudations and burning pain. In- 
ternally, in rabbits, it causes a violent gastro-enterilis, with inflam- 
mation of the kidneys, and the results of these alTections (Mit&chcrtich). 
8jf the production of an inflammation of the kidneys, it differs physio- 
logically from the other acids, as far as this is concerned. 

Therapeutic Application. — Formic acid is no longer used internally. 
Externally, it is used as a cutaneous irritant, under the same circum- 
stances as spirits of mustard. As a rule, the pure formic acid is not 
used, but some preparation containing formic acid. 

a. Formicfe rnfa— wood ants: applied cither by allowing the vapor 
o( hoc walet poured over the ants to come in contact with the diseased 
parts, or by adding the crushed ants, placed in a bag, to a bath. 

b. Tinctura Eormicarum: 2 parts of crushed ants to 3 of spir. vini rec- 
- lificatissimus, poured over them; of a reddish-brown color; externally 

applied, pure, or with equal parts of water. 

c. Spiritus formicarum: alcohol in which ants have been steeped; 
colorless. 

II. Acetic Acjd^Acidum Acetictm. 

Acetic acid, CiHiOg, the second member of the series of monobasic, 
single atomic, fatty acids, formed by the destruction of organic bodies. 
dittillation of sugar, starch, etc., and oxidation oi a\ccftvo\, \a a. taW- 
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less, volatile fluid, having an acid odor and taste, the vapor of whic 
is infJammablE. and whieh is miscible with alcohol and water in all pnK 
portions. Acetic acid, Iree from water, has a sp. gr. of 1.056 at 15 C, 
By the addition of water the ap. gr. is at first increased, so that an So-^ 
per-ccnt acid has a specific gravity of 1.0754; theit it is again diminished, 
until the so-per-cenl acid has again the same sp. gr. as acid free fraal. 

Phyiiologkal Ailteti. — Under a diet rich in sugar, acetic acid 
the stomach, also in many of the organs of the body, in the blo^ 
addicted to chronic alcoholism, or Icuoiemia, in the sweat ^ 

generally in combination niih bases, and, like formic acid, is generallyi 
product of retrograde metamorphosis. 

When absorbed from baths, through the skin, or internally, throns) 
any of the mucous membranes, it is taken up into the circulalioD a' 
combination with bases, and burned up into carbonic acid, to be again d 
cieted as a carbonate. Acetic acid appears unchanged in the urine onb 
when it is given in such large quantities that the free alkali or vtu 
alkaline salts of ihe blood does not suffice 10 bind it. In that c 
urine of the hcrbivora becomes acid, and that of the carnivora mo 
than normal. 

Effect tf small, diluleJ doses.— Slaze these have been ihoronghly dtti 
cussed in ihe introduction, we shall say but little here. 

The drinking of diluted acetic acid produces an acid taste in the moulh 
and alleviates thirst. It improves digestion slightly. The heart and 
temperature of healthy patients are uninfluenced, and the u ' 

Embrocation with this acid locally upon the skin causes evaporation a£i 
the fluids and a local feeling of cold, with local paleness. Perspiratioa. 
is said to be hereby diminished. 

Indulged in too long and too frequently, anorexia and dyspcpsift, 
result, together with diarrhcea, anxmia. and wasting. Tuberculosis r~ 
a result is questionable. 

Efffil of largi (oHeenlralid rfojcj. ^Concentrated acetic acid stK 
passes through the unbroken skin, without dissolving the epidermis, ai 
produces a severe congestion at Ihe point of application, so thai the sk 
becomes red and painful. In consequence of the exudation poured ol_ 
into the tissue of the cutis, we have a swelling at the locality, and pale* 
ness of the patt, due to compression of the vessels. In addition to thl^ 
we have an effusion of serum under the epidermis; so that there are 
either blisters formed or there is a slight loss of substance of the uppep 
layers of the corium, and separation of the epidermis, which, however, In 
rapidly regenerated. 

The visible mucous membranes first become white, then brown 'w 
color, with severe burning pains. When it reaches the stomach, acetic 
acid produces gastro-enteritic symptoms, with severe burning palnv 
thirst, vomiting, meteorism. and dealb, with symptoms of collapse. 

According to Mitscheilicb's experiments on rabbits, the mucous mi 
brane is found very much thickened in rapidly fatal cases. The bloocU J 
corpuscles in the vessels of the tunica propria were dissolved, as could tw J 
seen from the brown discoloration of the latter, while theacid had d!f- 4 
fused through all the tissues into Ihe abdominal cavity. In cases which' J 
died more slowly, (he dissolution of the blood-corpuscles was stilt more 1 
marked, so that hemorrhage into the stomach took place. The mucoiu J 
membrane, even into the duodenum, was very much bypertropli ' ' 



ACETIC ACID. 

vblrc opaqse. aod putlT soflmeiL It b not Mupri^og (Imi ancb 
leat efiecis as these are M<amp*nied bjr a dimioutioD ia the he*it's 
BcdoQ. and a lall id temperature to 30' (Bobrik). 

The applicatioa of Villaii's solnijoa (a ridiculous compouiul of 30 puts 
of Uq. plambi sobacctid. I ^ parts each of cuprum sulpbuncom and tincutn 
solpbuiicaa:], aad 200 pans of while wine vincg»r> fo( injecting into cari- 
ous bones and chronic gstulous abscesses, has several limes been Ibc 
cause of sudden death, due to ihe entrance of acelic acid into the circu- 
lalion. These cases Heine has investiipiled. In a girl, shortly after the 
injectioD. the face became pale, and almost of a lead color, the whole 
body ifcmbied. and all of the blood seemed to hare left ihe veins. There 
was an intense feeling of cold, the extremities were cool, the pulse small 
and rapid, and the wound took on a dark-brown appearance. The tem- 
perature, which before the injection in the morning was 38', iticreoksed 
toward noon 10 38. 6". Then there was a gradual diminution, aniil, juM 
before eight o'clock in the evening, it sank to 34.3. The pulse was thread- 
like and scarcely perceptible, beating 140 to the minute. There was 
nmc diarrhcca. and constant drowsiness, with which Ihe patient died at 
midnight. Similar sympluras occurred in a len-year-otd boy. and also in 
animals. In the latter Heine observed quLckenccl, spasmodic respira- 
tion, and tetanoid convulsions, which were ihylbmically repeated, and 
always reproduced by irritation of the skin. 

Id the blood corpuscles of the amphibia, the addition of dilute acetic 
acid produces a slightly granular precipitate, which redissolves in con- 
centrated acelic acid. This precipitate is not produced if the animal baa 
been starved, nor does it occur in the blood -corpuscles of birds and the 
mammalia. When mixed with or directly injected into the blood of the 
Hviog animal, the blood corpuscles are dissolved and the blood loses its 
cirior. The blood -corpuscles not dissolved shritik, and take on a granu- 
lated, pale appearance, frequently becoming autiounded by little gas bub- 
bles. The lack of color is due to decomposition of the htcmoglobin and 
the soiulion of the himatin in the serum. The gas bubbles are probably 
oxygen (Heine). 

Heine accounts for the symptoms thus resulting from the direct injec- 
tion of haematin into blood, partly by the destruction of the btood-cor- 
pusdes as carriers of oxygen, partly by the coagulalioo of the dead 
blood-corpuscles, which, undergoing further chemical changes, may pro- 
duce septic materials, and partly by the deposit o[ emboli in the capil- 
laries of the lungs, from the clots formed in the vessel into which the in- 
jection has been made. 

Acetic acid has an effect similar to that of the other acids upon low 
orKBnisms und septic processes. 

Tkeraprulic AfplUatien. — All tiiat can be said of the Internal adminis- 
tration of acetic acid has already been said when discussing Ihe acids in 
general. We should only add, that acetic acid is less frequently pre- 
scribed than the other acids simply far the reason that it is a domestic 
remedy. 

ExUrnally, however, acetic acid is very much used, not so much 
because it has an advantage over other acids in its effect, as because it 
ia a cheap and everywhere obtainable remedy. In the first place, it Is 
used as a mild styptic for capillary hemorrhages ; thus in epistaxis, hemor- 
Tfage from the extraction of teeth, etc. The effect may be due to the 
local lowering of the temperature which it produces. It Is also used aa n 
■ e perspiration; also as a dressing for slight con luiloj"" 
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of ihc! joints and skin. It is added to clysters, with ilie intention of pro 
ducing more energetic peristalsis; also used as an injection in the treat 
mcnl of thread- worms; but vinegar is of less value in these cases Ihail 
simple cold water. Acetic acid, as well as the vapor of vinegar, is usei 
as a restorative in cases of fainting. This acid Is useless as a disinfect 
ani. Recently acetic acid has been used as an injection in inalignaill 
growths, which are thus caused to disappear. Apart from the (act ihsC 
this method is sufficiently dangerous on its own account, we must t 
forget that it may give rise to the same dangers as liquor Villati. 

Dosage and Prfparolionj. — According to the German Pharmacopodri 
three different degrees of concentration of acetic acid are officinah 

I, Acidum acelicum concentratum, alcohol aceti, acetum glatrfale- 
acetic acid, alcohol vinegar; contains 83-B5 per cent acetic acid, f[0 
from water, having a specific gravity 1058-1069. 

3. Acidum Bceticum dilutum, acelum conceutratum — diluted i 
acid, concentrated vinegar, contains 30 per cent of acetic acid, free frog 
water, and has a specific gravity of 1040. 

3. Acelum, acetum crudum s. vini — vinegar, contains 6 per cent a 
acetic acid, free from water. This preparation is slightly ycltowisl^ 
while the two former are colorless. 

4. Acelum purum s. desliliatum — pure vinegar, colorless, and alsd 
contains 6 per cent. Internally, vinegar is used in doses of 2.i>-lo.() 
grms., pure or diluted. As an acid drink (oxytrat) we take 50-100 gtmtf 
of vinegar lo I kilogram of water, with the addition of sugar. Acidua 
aceticum concentratum, from 0.25-1.0 (5.0 per day). Acidum acetic u ~ 
dilutum. a double dose. Externally, both concentrated preparations a 
used as smelling drops, and for cauterizing. For other purposes vin 
gar is used, either pure or mixed in various proportions with watc 
For washing purposes, with water in equal parts; for clysters, l^ lablS 
spoonsful. Apart from this, acetic acid is very much used pharmaceud 
cally for preparing the acetum (tincture acidx) uf narcotic substaace^ 
extracts of various drugs, such as squill, digitalis, etc. 

5. Acetum aromaticum — aromatic vinegar; contains in 1000 parts 
distilled water, 200 parts of dilute acetic acid: too of the " 



, 50 of tinct. aromatici, 5 of ol. caryophyllorum. 2 of ol. thyioL 
I each of ol. rosarum, ol. juniperi, ot. citri. Used externally for swe^ 
ing and vaporiiing purposes. 

6. Acid, aceticum aromaticum — acetic acid, with many ethereal oils 
(violets, lavender, citron, bergamot, thyme, and cinnamon). Only ap- 
plied externally. 1 

III. Valerianic Acid — Aciditm Valerianicum, C(HiiO|. 
belongs to the monobasic and monoatomic fatty acids, together with for-. 
mic and acetic acid; il occurs in a large number of officinal plants, 
as valerian root; also in cod-liver oil. According to Reissner's in 
gations, has exactly the physiological effects of the other tatty acft 
especially that of formic acid (if it really does give rise to kidney coi. 
plicalioDS after the administration of large doses). Therapeulic«Ilj 
valerianic acid is not used as such; compare valerian root. 

The following three fruit acids, and fruits, containing them, have aOl 
effect similar to that of acetic acid: 

2V. Malic Acid (Oxvsuccinic Acid), Acid. Malicum, C.HiO. 
teJoags to ibc bibasic triaMmic acids, having the iointo^ C.^»^id 
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U converted by healing into hydriodic acid, and in the animal organistn 
into succinic acid; occurs free in unripe fruits, as, for example, unripe 
apples and grapes, and in combination with alkalies in the ripe fruits; in 
the cherry, for example, as a potash salt. Its crystals have a very acid 
taste, and deliquesce in the open air. 

V. Tartaric Acin — Acid Tartaricum, C.HaO.; 

a bibasican leiratomic acid, having the formula C^Hi^.tOg; seen in 
various modificatjons, and is especially contained in large quantities 
in fresh grape-juice, from which il is crystallized by fermentation, as 
the acid tartrate of potash. The ordinary or dextro-lartaric acid is 
officinal; its solulion turns the polarised ray 10 the right. The crystals 
are ponerfnlly acid, odorless, and readily soluble. 

An Important therapeutic distinction between citric and tartaric acid is 
that it is not as well borne by tbe stomach; even older practitioners have 
asserted that its long-continued use ts followed by serious digestive dis- 
turbances. For this reason, and also because tartaric acid is not as 
a substance, it is very much less used than citric acid. Pharma- 

y, it is. used for the preparation of ■'saturations" and effervescing 

1, and also in preparing "wheys." 
Internally, from 0.3-1.0 pro dosi (10.0 pro die) in powder, mixtures, 
pasiiUes, and "lemonades" (0,5-1.0 per cent solution, with the addition 
of sugar). 

IV. Citric Acid— Acidum Citricum, C.HbO,; 

a Iribasic tclratomic acid, of the formula C„Hso_iO,: found partly in 
B free slate in lemons and almost all the other acid and acid-sweet 
fruits {strawberries, who rile berries, gooseberries, crab-apples, etc.), and 
in beets. It has an agreeable acid taste, is colorless, and the crystals 
are readily dissolved. 

Citric acid, in the shape of lemon-juice, is used, in addition to the 
ordinary uses of the acid, in scurvy, both as a preventive as well as a 
cure. In America and England the utility of lemon-juice for this pur- 
pose Is so well recognized that every ship sailing on a long journey is 
always provided with lemons. Experience has shown that pure citric 
acid is not as effective as lemon-juice, nor are other pure acids of any 
use. This would agree with the theoretical views which are held con- 
cersing scurvy, namely, chat not the vegetable acids are imporiant in the 
treatment of this condition, but Ihe citric acid and carbonic acid whicli is 
obtained from the salts of the vegetable acids found in fresh fruit, etc. 

Much has been said concerning the value of citric acid in rheumatic 
affections. In the subacute cases of articular rheumatism, as well as in 
nascular rheumatism, it ha$ been given as a diaphoretic; but il is doubt- 
ful whether this effect is not due to the hot menstruum as much as to the 
acid. In acute articular rheumatism citric acid has been given in large 
doses, mostly in the form of lemon-juice — 120-150 grms. per day, but 
now salicylic acid is preferred. 

There are other conditions in which citric acid is used, and in which it 
is of less value than in rheumatism: thus in catarrhal jaundice, in which 
it is useful on account of a certain intiuence which il has upon the com- 
plicating gaslric catarrh; also as a diuretic in hYdro^ (^f.tii<3n c:o,t^. 
RecemJy Rivilloat, Trousseau, and Claasseti \w,vc\a.M4t4 wUv<i wiA."'*^^ 
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much in diphlheria; but large iloses are said lo be necessary in order to 
produce a favorable eflect (four lemons every hour), and thus for days. It 
has not been shown, however, that this method is any more effective than 
a large number of others. Lilte vinegar, lemon juice is a convenient an- 
tidote against poisoning with the caustic alkalies. 

Externally, citric acid Is used for the same purposes as acetic acid, with 
the exception of disinfection, and as an addition to clysters. 

Desagi and Frtfaraticns. — i. Acidum citticum, from 0.1-0.5 per dose 
I15.0 per day), in pastilles; as a lemonade (5.0 : 1000,0 with sugar). 
Fresh lemon-juice — succus citri recens exprcssus — is given in sugar water, 
in tcaspoonful or tablespoonful doses. The acid, like the juice, is often 
used in "sataralions" which taste more agreeably than vinegar "satu- 
rations" (i part of potassium carbon, sol. to 6 parts of juice and 3 parts 
of acid). Externally used, pure (lemon-juice, or citric-acid crystals) or 
mixed With water, 

expressuB to 9 parts of sugar; yellowish in color; used as a corrective; 

3. Pulvis ad limonadum — lemonade powder; to.o of acid, citrici., l 
drop 0I. cilri, and lao.o of sugar, on the point of a knife. 

Many tituls of fruil, domestic and foreign, owe Ibeir taste chiefly lo 
the presence of^the three acids which we have just considered, namely, 
malic, tartaric, and citric. They are present in these fruits partly in their 
free state, and partly bound to bases; they contain also a quanliqr of 
sugar. Their nutritive value is very slight, on account of the small 
amount of albumen and vegetable gelatin which they contain. On the 
other hand, the sweetesh acid taste of ripe fruits, together witii the agree- 
able ethereal oils which they contain, render the fruits one of ihe most 
agreeable articles of diet to the human race. 

Their physiological effect is a mean between that of the organic acids, 
salts of the vegetable acids, and carbo-hydrates. The first, together 
with the large amount of water which fruits contain, increase the alka.- 
lescence of the urine {these acids being converted into alkaline carbo- 
nates). The taking of large amounts of raw (ruiis causes abdominal pain, 
especially if the rest of the diet be unsuitable. This pain may be due to 
the cold temperature of the fruits. Fruils have no effect upon the circu- 
lation and temperature. On the other hand, together with water, ihcy 
alleviate thirst, and are more refreshing than when taken alone. 

Since the proportion of acids, sugar, etc, in fruits varies according to 
the climate, season, and locality, the following calculations should be 
taken as only relatively true: 
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ThtrapiuHcal AfpHcalisti of Difffnnt Kinds of /i-ttj/.— Grapes only 
arc ai value therapeutically; all olhcr fruits have merely a dietetic im- 
portance, but used in ihe iotm of various preparations as corieclives (or 
diderent medicines. 

The grape-cure has only a limited application in a few conditions, and 
even in these there is no idea of their exerting any specific influence. 
Fresh grape-juice, taken in targe quantities, e^ierts an effect upon the id- 
lestinal canal, producing diarrhcea, and thus wahdrawing nutritious sub- 
stances from the body. 

The percentage of albuminates and Eugar is loo small to enable grapes 
to have any nutritious effect. The grape.cure. methodically carried out. 
is therefore used when we wish to diminish the nutrition of the body. 
It is of most value in corpulence, accompanied by plethora; also in well- 
nourished individuals suffering from chronic constipation, while they 
(grapes) should be avoided in the same condition of pale and weak indi- 
viduals. 

We should remember that the immoderale use of grapes may give rise 
to a dyspeptic condition. Indeed, there are no cases in which the grape 
cure cannot very well be replaced by a spring-water cure; and we 
must not forget that the grape-cure can only be applied during [he 
months of September and October. In cystitis the grape cure is decid- 
edly inferior to other methods of treatment. In phlhisical conditions, 
or where there is a tendency to phthisis, it might do harm, by [he dimi- 
nution in the diet which it causes. If any favorable result does tabe 
pluce. it would probably be owing lo the exercise which accompanied the 
cure OS such. Bui ordinarily the utility of this procedure is so slight, 
and so easily accomplished by better means, th«t we almost regret the 
grapes thus wasted, which might be better used in preparing some re- 

The grape-cure can be carried out wherever grapes grow in sufficient 
quantities; but since it can only be practised in September and October 
we should prefer those places ttieclimate of which is still favorable for 
open-air life at this time of [he ye?r. For this reason OUrkheim, Glcis- 
weiler, Edenboben. Kreuznach. St. Goar, Ruedesheim, Meran, Gries, 
Montreux, Vevay, Krems, Pressburg, etc., are the best. 

0^§Uinal Preparations ftiiiH Frails. — Syrupus rubi idaei — rispberry-juice 
or syrup; of a beautiful red color and pleasant taste. Used for mixing 
with water in the preparation of a pleasant drink, and also as an addition 
to acid mixtures. By the addition of salts and alkaline substances rasp- 
berry-juice loses its color. 

Acctum rubi idaei — raspberry water; contains only the ethereal oil, and 
only used to improve the odor of articles la which it is added. 

Aqua rubi idaea concentrata, contains slightly more of the spirit. 

Syrupus cerasi— cherry-juice; of red color, and has the odor of and 
contains a minimum amount of hydrocyanic acid, the pits, together with 
the meat, being used in preparing the syrup. It is used partly as a cor- 
rective for mixtures, or mixed with water as a eooiing drink. 

VII. Lactic 



belongs to the monobasic diatomic acids, having the formula CgHg,Og, 
and, like all these ai,ids,,rj insiftiatelj' rela(>;4A'j,ii« Uu^ '-jjii, ; 
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We can distinguish: i. Fermeniati on-lactic acid, which is prescribed 
by the Pharmacopceia, and is formed during the fermentation of tnilk. 
grape, and cane-sugar, and starches, gums, and all sweet fluids, which 
have ihe property of turning sour; thus in sour milk. When heated 
with sulphuric acid it is decomposed into aldehyde and farinic acid. 
Chromic acid oxidises it to acetic and formic acids, while hydriodic acid 
reduces i( to propionic acid. It is a colorless, odorless, exceedingly 
acid and nnn>iolalile Suid, nhich can decompnse the salts of other vola- 
tile acids and several of the mineral acids. 2. Paralaclu add, which is 
obtained from juice oE meats, and only differs from lactic acid in that it 
turns the polarlied ray to the right; when treated with sulphuric and 
chromic acid it yields the same products as the former. 

Physiologiiat Iviporiance and Action. — Lactic acid is formed in Ihe 
stomach and intestinal canal, under similar conditions as outside of the 
body, from starchy and saccharine materials. It has the same influence 
upon digestion as hydrochloric acid, and Is the next best acid 10 use for 
digestive purposes. Concerning liiis point we may refer to what was 
said under hydrochloric acid. Some modification of lactic acid is found 
as a product of retrograde tissue changes, combined with alkalies or 
iron, in almost all of the organs, such as the brain, liver, spleen, pan- 
creas, etc. : paralactic acid in all of the muscles during their activity, and 
at the period of rigor mortis, which it helps to produce by coagulating 
the myosin. The neulrjl reaction of muscle during rest, and its acidity 
during motion, are probably accounted for by the fact that the alkaline 
blood passing through the muscle Is siifUcient to neulraliie the small 
amount of acid formed during rest, but not the larger quantities formed 
while the muscle is in motion. In the blood lactic add Is said to be 
formed only as a result of pathological conditions, such as leucamla. 

The lactic acid taken into the body as well as that formed in Ihe pro-. 
cess of digestion is taken up by the blood in combination with alkalies, 
where it is soon burned up to an alkaline carbonate, and excreted with &e 
urine as such, ibus rendering Ihe urine of the carnlvora alkaline in reac- 
tion. If it leaves the body unaltered with the urine, as happens when 
the animal lakes little exercise, or when the diet is very starchy, or in _ 
phosphorus poisoning, acute atrophy of the liver, leucasmla, etc, ilisA 
sign that the oxidation process going on in the body Is diminished. 

In small diluted doses introduced into the stomach lactic acid has at 
most the effect of aiding digestion. If given in large quantities for % 
long time it would probably withdraw alkalies from the body, disturb di- 
gestion, cause eructation of gas. vomiting, and diarrhcca (owing to the 
unabsorbed lactates in the intestine), like all the other acids. The fact 
that rickets arises in children, in whom lactic acid is formed in too large 
quantities, has led to Ihe opinion that there is an etiological connection be- 
tween lactic acid and rickets. It is supposed that the lactic acid being tn 
excess is only partially converted Into carbonates in the blood, and the 
remainder has a dissolving action upon the lime- phosphate of the bones. 
Indeed, Heitzman pretends to have produced, by experimental Injections 
o^ or feeding with ladle acid, osteomalacia in herbivora, and rickets foU 
lowed by osteomalacia in carnivora. Heiss contradicts these observa- 
tions, basing his contradiction on Ihe observation of a dog carried on tbi 
308 days, to which he gave the enormous quantity of 21B6 grms. of lac- 
tic acid with Ihe diet. _ AJjer thj; agtiti^l had beeii killed he found no 
iibnornIalJli5'Keit\er jiitfifrtpne! or ia:a)i.jt pert of the body. The quao- 



ACID. 35 r 

tity of lime and magnesia conlained in the blood, muscles, anii bones 
was Qotmal, su that in ihis ca^e we can positively say that the lactic acid 
has roc wit!nlra%Yn any lime from the body. Indeed, mere as much lactic 
acid to collect in the bl'io I ns is necessary to dissolve the bones, then 
death of the whole animal would certainly set in. So also the idea that 
acute rhcumalism or endocarditis are the results of excessive production 
of lactic acid in the body is highly improbable. 

In large concentrated doses, lactic acid, like all acids, produces gastro- 
enteritis and death. 

The lacticaeid is in these cases excreted, unchanged, with the urine ; 
the urine becomes diabetic. 

When injected directly into the blood, symptoms similar lo those de- 
scribed under acetic acid must occur. The heart and muscular paralysis 
occurring in the course of these experiments is caused by lactiif as well 
BS by other acids, 

Tkerapiutic AppUcaHon.—-\.az\X<: acid has been most frequently recom- 
mended as a remedy tor digestive disturbances. Rational as this ap- 
pears, experience has shown that practically almost all the other acids 
arc preferred to lactic acid for this purpose. We cannot therefore, from 
want of experience, lay down any rules in which forms of dyspepsia 
lactic acid is particularly indicated : h priori we might suppose that thejr 
were the same as those laid down for hydrochloric acid. Since lactic 
acid has considerable power of dissolving the earthy salts, it has been 
recommended in the "phosphoric-acid diathesis;" but our experience 
concerning ils practical value for this purpose is very limited. Concern- 
ing the hypnotic action of lactic acid compare what is said on sodium lac- 
licum (page 6g). 

Externally, lactic acid has been used for cleansing the teeth when they 
are covered with lime concretions. Recently it has been very warmly 
recommended in croup {Bricheteau and Adrian, Weber and others) be- 
cause of its power of dissolving croup membrane ; for this purpose it is 
given in inhalations (10-20 drops to 15. o water). Experience with this 
method of treatment does not permit us to expect more from it than 
from other methods of treating croup and diphtheria (Wagner and 

Dosage. — Acidum lacticum, from 0,25-1,0 pro dosi — 5.0 pro die inter- 
nally, shortly before meals in pastilles or in watery solution, 

Vin. Oxalic Actu — Acidum Oxalicum, CiHsO. ; 

belongs to the bibasic diatomic acids, having the formula CnHi„_,0<, 
Oxalic acid is a peculiarly poisonous acid, not entirely homologous 
with any of the other acids of the series, and the strongest of 
All the organic acids : succinic acid, which belqngs to the same 
teries as oxalic, is entirely analogous to the group of acids discussed 
In ihU chapter. Oxalic acid occurs in nature very widely distribu- 
ted — as an acid salt of potassium, as a cali;ium salt in many plants, 
tDch as rhubarb; also dissolved in the urine, and in gravel stones of the 
Brine. It reaches the animal organism partly with the food (vegetable), 
while il is partly formed like other acids as a product of retrograde rnet- 
morpbosis, lis occurrence in the urine in increased qaanvil^ ia ^ax^l■j 
due 10 a diminution in the oxidation processes E°^t\g oivki Vl&e^iTjii , "^^ 
presents in the shape of colorless prisms, less so\u,ti\e \xv ■wa.'-ei lla^a "is 
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alcohol ; these decDm[>ose when rapidly healed inio carbonic acid, car- 
bonic oxide, and formic acid. In co n trad isiioci ion from most other or. 
ganic acids, its sails, wilh the exception of the alkaline salts, are soluble 
with great difficulty in water. 

When inlrodnced in a free slate, it appears partly in the urine as a 
salt; partly, il, as well as its salts, >s burned up into carbonates and ex- 
creted as such. 

According to Herrman, our experience concerning the toxic power 
of osalic acid and its sails is ambiguuiis. In large concentrated doses, 
oxalic acid exerts a caustic action, producing gastro-enteritis like sul- 
phuric acid, but causing death more rapidly: it difiers markedly, how- 
ever, from the other acids in that, in very small doses, even of the neu- 
tral sodium salts, it has a paralyzing effect upon the central DErrous sys- 
tem, {drowsiness, loss of refleses, etc.) and the ganglia of the heart, al- 
though the sodium salts of the other acids (see the alkaline salts of the 
vegetable acids) are not poisonous. Frogs are killed by doses of 0.04 to 
o.oS grm. of sodium oxalate. 

The assertions of Onsum. that oxalic acid precipitates the potassium 
salts of the blood, and that the precipitate of insoluble calcium oxalate 
kills by the deposits of emboli in the capillaries of the lungs cannot 
be true: for the additional supply of calcium to the blood renders even 
fatal doses ol oxalic acid harmless. Under the influence of oxalic acid 
the urine becomes saccharine. Between the capsule and cortical portion 
of the kidney a white zone formed by the deposit of oxalates is gener- 
ally found. 

Therapeutically, oxalic acid is not used. 

9. Succinic Acid— AanuM StrcciNtci™, C,U,0,. 

belongs to tho same acid group as oxalic acid; we are familiar 
with two modifications, and it Is found In amber, peat, plants and 
in animals (organs, urine) as a normal component after eating arti- 
cles of diet containing malic acid, or fomied in the body as a 
product of retrograde metamorphosis, as for example from the oxi- 
dation of benzoic acid (G. Meissner). It is alstf produced b; the 
fermentation of sngar and the malate of calcium. According to 
nd others, it acts exactly like 



the experiments of Hallwachs, Hi 

the other acids, and when given in tlie shape ol a saJt, is ci 

a carbonate in the blood (and not into a hippurate, as Kahne thought). 

Succinic acid is not used therapcluicaliy ; for although it was formerly 
thought to be indicated in certain conditions, its utility is so slight that 
we shall not ennmerate the indications formerly given for its use, 

Trfalmtnl of Potjoning with Acids. — Unless antidotes are immedi- 
ately administered, the caustic effect of the concentrated acids can no- 
longer be prevented, and IrcBlment must be directed to the results of this 
caustic action. We should theretore always give the best antidote ihaK 
happens to be at hand, without waiting to obtain the real chemical anti- 
dote from the drug-store. All of the non-causlic alkalies are direct anti- 
dotes of the acids : such are soap, chalk, ashes, etc. If these are not 
obtainable, we should use milk, albumen, or even water (to dilute ibe 
acid). We may send to- the apothecary for magnesia usta. The rule is 
to give the alkali until the vomited matters have an alkaline, or at least 
neutrsl reaction, The further treatment should be the counteraction of 
pain, collapse, and the stomalo-cesaphago-gaslro-enteritia. 
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Cakbokic Acid — Acisum Carbonicum. 



CarboDic acid, CoiHg. cannoc be isolated aa such, because it imme- 
diately decomposes into its anhydride and water. 

Carbonic-acid anhydride is a constant component of atmospheric air, 
which contains 0.04 vol. proe. of it. It is colorless, soluble in water, a 
(ondensible. n on 'in flammable gas, in which all burning bodies are imme- 
diately quenched, and has a sharp acid odor and taste. 

PHYSIOLOGICAL IMPORTANt;E AND ACTION. 

Carbonic acid, in its relation to the animal body, occu- 
pies such a peculiar position that we shall give it especial 
consideration. It has the effect of a weak acid, as well as 
those of a stimulating and later paralyzing agent, like al- 
cohol. 

Carbonic acid is a constant component of the animal 
organism; is derived to a slight extent from the air, also 
from articles of diet (carbonates and alkaline salts of the 
vegetable acids), but for the most part from the tissues 
and blood, as one of the most important products of oxida- 
tion and tissue metamorphosis. 

It is taken into the blood by the capillaries from the tis- 
sues in which it is formed. In arterial blood there are, on 
an average 30 per cent, in venous blood 35 per cent, by 
volume of carbonic acid. 

In the blood carbonic acid is to be found partly in the 
blood -corpuscles as haemoglobin alkali (PflUger, Zuntz), 
partly in the serum as sodium carbonate, and again in com- 
bination with globulin and and alkali (Setschenow). In the 
serum Co, is more firmly bound than in the red blood-corpus- 
cles; the latter withdraw the carbonic acid from the serum, 
this action being greater the more oxyhasmoglobin they 
contain. According to Bert, carbonic acid does not exist 
in a free state, either in arterial or venous blood, or in the 
tissues, but generally in combination with an alkali. In 
carbonic-acid poisoning 'the dangerous symptoms generally 
set in when the alkalies of the blood are entirety saturated, 
and death takes place at the moment when the limit of 
saturation of the tissues has been reached. 

It escapes from the blood in the process of respiration 
through the lungs. In addition to this, also through the 
skin and mucous membranes. 

The process by which carbonic acid is given up by the 
tissues to the blood, and by the blood to the atmosphere, is 
termed by Donders a process of " dissociation-," tUU lie. 
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defines to be, in a broad sense, tlie decomposition of the 
molecules of a body iato two or more molecules of a less 
complicated structure. If, however, the original conditions 
of tension and temperature return, the separate molecules 
can unite again into the original molecule. It is an impor> 
tant consideration in this process that it always occurs 
under the influence of a certain temperature without the 
intervention of another body. The above-mentioned salts, 
and perhaps a few of the albuminoid bodies of the blood, 
are the agents of "' dissociation" for carbonic acid, which 
give it (Co,) up to the air, because in these the carbonic 
acid exists at a lower tension than in the air (Pfliiger, 
Wolfberg), and take it up from the tissues, because there 
the tension of the carbonic acid is greater than in them. 

Although carbonic acid is purely an excrementitious 
material, and life can only be maintained as long as it is 
gotten rid of by the body, it would be erroneous to deny it 
any further function in the organism. Even apart from the 
hypothesis of Pfliiger, that animal warmth, and indeed 
life, are dependent upon the formation of carbonic acid 
internally, it appears that certain animal functions which 
are necessary to life, such as respiration more especially, 
find their chief stimulus in the normal changing quantities 
of carbonic acid present in the body. It is believed that 
the toxic symptoms which occur from the inhalation of 
large quantities of Co,, disturbances in the respiratory, 
vagus, and vasn-motor centres, are only an exaggeration oC 
the processes taking place physiologically and normally in 
the body. 

Inspiration of Carbonic j^t-fV.— Formerly no poisonous 
action, as such, was ascribed to carbonic acid, because of 
its intimate relationship to the processes of life, but the 
toxic symptoms which occurred after inhaling of carbonic 
acid, were ascribed to the want of oxygen. This explana- 
tion, however, is not tenable. 

The effect of inhalation of carbonic acid {according to 
the experiments of Friedlander and Herter on rabbits) 
naturally vary according to the quantity and percentage of 
atmospheric air inhaled with it. i. When the mixture 
contains about 20 per cent of carbonic acid, the phenomena 
are those of stimulation, more rapid respiration, and f 
creased blood -pressure. Even after one hour's inhalation 
ao symptoms of poisoning occur. 2. When the mixture ' 
contains JO per cent of Co,, these symptoms ol \TT\\.a\.\o^ . 
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arc followed very rapidly by slowing and weakening of the 
respiration, sinking of the blood -pressure, weakening, and 
finally suspension of the voluntary and reflex movement; 
lowering of temperature, and finally, after hours of in- 
halation, death. 3. With very large quantities of Co,, the 
stimulating effect lasts but a few minutes, followed very 
rapidly by symptoms of paralysis of the voluntary and 
reflex movements. Death results in about half an hour, 
from increased paralysis of respiration and heart's action. 
The irritability of the motor nerves and muscles is not 
diminished; Co, only acts upon the nerve-centres. 

A closer consideration of these phenomena teaches that 
carbonic acid exerts an injurious eSect upon tissue meta- 
morphosis, because even if oxygen be present it prevents 
its absorption, partly by weakening the respiration, and 
partly by diminishing the power of the tissues to use up 
the oxygen, which power, indeed, is entirely suspended be- 
fore death. 

The dyspncea observed with Co, poisoning is the result 
of the severe irritation of the respiratory centre, which also 
affects the motor centres of the spinal cord. The slowing 
of the pulse is the result of an irritation of the inhibitory 
centre of the brain, and is absent only when the vagi ai-e 
cut. The increased blood-pressure is due to a contraction 
of the peripheral arterioles, and is the result of an irrita- 
tion of the vaso-motor centres. Traube and Hering have 
found that these three functions increase and diminish 
simultaneously, even in ordinary life (normally). It is 
probable, although not positively determined, that carbonic- 
acid gas tends to increase the peristaltic movements of the 
intestine (Nasse). The peripheral nerves, as has been al- 
ready shown, do not seem to be influenced. 

Friedlander and Herter have performed a series of ex- 
periments, with a view of determining what portion of the 
disturbances produced by the inhalation of carbonic-acid 
gas is due to that gas, and what portion is due to the lack 
of oxygen. I. The dyspncea, increase of blood-pressure, 
and diminution of oxygen are the results of carbonic-acid 
poisoning as well as of the lack of oxygen. 2. The dimin- 
ished excretion of Co, is peculiarly the results of the Co, 
poisoning. 3. The irritation symptoms (neurotic)occurring 
just before death are due to the lack of oxygen. It there- 
fore necessarily follows that the symptoms, both of acute 
suffocation (as from strangling or hanging) as well as 
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chronic suffocation, are due more to the lack of oxygen, 
and only to a slight extent the consequence of the carbonic 
acid. 

In drinking wairr rirh in carbonic acid the effect upon 
the mucous membranes is like that of a weak acid, there 
being a sharp acid taste — a feeling of warmth in the stom- 
ach; while thirst is better allayed, so that less water need 
be drunk. 

The assertion that the saliva and gastric secretion are 
increased, and appetite improved, need further confirma- 
tion: if these results do follow, it is only to a very slight 
extent. So also the increase of intestinal peristalsis does 
not follow when carbonic acid is directly introduced into 
the intestine. Its influence upon abnormal fermentative 
processes going on in the stomach is very slight, and in no 
way to be compared to that of alcohol or many derivatives 
of the benzol series. But yet the lower forms of organisms 
die in carbonic acid quite rapidly, even if oxygen in quan- 
tities sufficient to support life be present (Rossbach). The 
chief effect seems to be that carbonic-acid gas, developed 
in the stomach, when eructated, carries with il other de- 
composition and intestinal gases. The excretion of 
urine is increased, so that more fluid passes out with the 
urine than was .introduced with the carbonic-acid water. 
Quincke says this is probably owing to the fact that under 
the influence of Co, the stomach and intestinal canat 
absorb fluids more rapidly than normally. 

This method of administering carbonic acid can never 
result in general poisoning, for any excess that may reach 
the blood can be gotten rid of with the normal respiratory 
movements. Our own experience does not confirm the 
idea that a few bottles of soda-water produce a feeling of 
lightness, and a condition somewhat resembling mild in- 
toxication, the only result of the large quantity of cold 
water thus taken is pressure in the stomach and difficult 

Effects upon the Skin. — The effect of a stream of carbonic 
acid upon a circumscribed portion of the skin is a tempo- 
rary feeling of cold, with a resulting hyperemia and feel- 
ing of warmth; finally, it is said, that portion of the skin 
becomes entirely insensible. The same symptoms, together 
with hyperidrosis, occur when the whole body is immersed 
in an atmosphere of carbonic-acid gas, provided, however, 
lat pure air only is supplied to the respiratory organs,., ' ' ' 
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carbonic-acid-water baths we have the combined effect of 
the water at an elevated temperature and the carbonic 
acid. Paalzow-Pfliiger, however, on the strength of esperi- 
nts performed upon himself and on rabbits, denies that 
n the slightest cutaneous irritation or redness ever 
occurs; nor can we thus effect any increase in tissue meta- 
morphosis ; the opposing statements of physicians at the 
bathing waters are probably due to the fact that the effects 
of alkaline salts contained in these waters were supposed to 
result from the carbonic acid. 

Carbonic acid, like all gases, is absorbed into the blood 
by the skin, and if the absorption be not too great, or 
continued for too long a time, the lung can get rid of the 
ess. If too long continued, however, the animals die 
from carbonic-acid poisoning, even if pure air be supplied 
to them for breathing purposes (Rohrig). 

Effect upon Wounds, and Tissues separated from (he Body.— 
Upon wounds carbonic acid produces a burning sensation, 
increased redness, and resulting anBesthesia, Blood shaken 
p with carbonic acid rapidly becomes venous; gradual de- 
amposition of the hasmoglobin gives rise to a brown dis- 
coloration, and streaks of acid heematin. 

Muscles placed in carbonic acid rapidly become stiffened. 
This effect of carbonic acid on the blood and muscles 
never occurs in animals poisoned with carbonic acid: the 
death of the animal occurs long before the quantity of car- 
bonic acid necessary to produce these alterations has en- 
tered the body. 

The ciliary movements become paralyzed under carbonic 
acid, 

THERAPEUTIC APPLICATION. 

Internally carbonic acid is very much used — mostly in the 
form of carbonic acid-water, which contains the gas in 
so-called solution. Carbonic-acid gas is also evolved 
when sodium bicarbonate is administered, but here its ac- 
1 is secondary to that of the salt. Carbonic acid is con- 
traindicated , in any considerable amount, in those cases in 
which therfe is any active congestive condition either of the 
brain or lungs, and where the heart is readily thrown into 
a condition of irritation. 

Water impregnated with carbonic acid is very much used 
as a cooling drink and for alleviating thirst. In tbe la^t 
(ew years this applicalion has been verj muc\\ eT(.ve.w.4ei,^» 
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thai drinks of this kind, in sumnier,'have become almost 
indispensable. They are also very much used as drinks for 
fever patients, subject, however, to the above contraindica- 
tions. This gas, in the form of an effervescing mixture, 
has become a popular remedy for conditions of excitement^ 
combined with palpitations. Imagination, however, has 
much more to do with this effect than carbonic acid. 

Furthermore, carbonic acid is used against various affec- 
tions and symptoms on the part of the stomach. First 
against the nausea, which is the result of too much indi- 
gestible food in the stomach, or of excesses in drinking. 
In these cases relief results partly from the eructation, with 
which the fermentation gases in the stomach are also got- 
ten rid of. and partly, it is said, because Co^ accelerates the 
passage of the stomach contents into the intestine. It is 
also useful in severe vomiting, which occurs either as an 
accompaniment of organic disease of the stomach or gas- 
tric mucous membrane, or merely as functional troubles, as 
for instance in pregnancy or as a result of hyperemesis 
after strong emetics. Its utility in these cases may per- 
haps be explained by a diminution in the abnormal irrita- 
bility of the vagus nerves. To how great an extent car- 
bonic acid is directly curative in chronic gastric catarrh we 
are unable to say, since it is always taken in the fonn of 
a drinking water, which contains the salts of the alkalies 
and alkaline earths (Ems, Vichy), and we cannot estimate 
what part the free gas takes in the effect. But experience 
has shown that those springs which contain free carbonic 
acid are in fact more useful than others in these cases. 
The mineral waters also, in the prescribing of which wc 
expect a result chiefly from the minerals which they con- 
tain, — as for example iron, — fulfil their purpose better, es- ' 
pecially in patients with a delicate stomach, if they contain 
in addition free carbonic acid. 

Carbonic acid plays an important part in the treatment 
of various affections of the respiratorj' apparatus. In lu- 
berculosis and in phthisical conditions especially, inhala- 
tions of carbonic acid were even foimerly recommended, 
and, as it is reported, with good results. We can, however, 
sum up the results of more recent experience in saying 
that these inhalations should be carefully avoided in tuber- 
culosis; they are injurious, and do not benefit even symp- 
tomalically. The former custom of advising patients with 
phthisis to breathe the air of stables, etc., has been given 
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up, but the carbonic-acid waters are stiil very much used 
in the treatment of phthisis. These should be avoided, 
however, if there be a tendency to hsemoptysis, conges- 
tion of the lungs, or directly febrile and inflammatory condi- 
tions; even the use of Seltzer water is 10 be avoided incases 
in which heemoptysis is present (because of the influence 
of carbonic acid upon the action <>i the heart). Those car- 
bonic-acid waters also having a higher temperature, like 
that of Ems, should be avoided in tuberculosis. So that 
the only water to be used is the Seltzer water, which is 
generally given together with milk. That is to say, car- 
bonic acid is of no recognized importance in the treatment 
o£ phthisis. 

Such is not the case, however, in simple chronic laryn- 
gitis and bronchial catarrh; for here indeed the use of Co, 
waters is beneficial. We should give either the Ems or 
Seltzer water, either alone or together with milk and whey. 

In what way the carbonic acid exerts a favorable effect 
upon the catarrh is not determined; perhaps the Co, is en- 
tirely inactive, and the whole of the effect is due to the 
amount of alkali, water, etc., thus administered. As to the 
utility of inhalations of the gas, experience is still contra- 
dictory, so that no decided opinion can yet be expressed. 
This only is positive, that carbonic acid when directly ap- 
plied produces irritation, and that therefore it must be 
avoided in inflammatory processes; furthermore, the con- 
traindications laid down above holt! good for the inhala- 
tion of the gas even more than for its administration by 
the stomach, because it is much more readily absorbed 
through the lungs. These inhalations have been frequently 
recommended in chronic angina and follicular pharyn- 
gitis, so that, if other means fail, they can be tried at least 
in these conditions. 

The recommendation of carbonic acid as a diuretic in 
dropsy and in cystitis is inexplicable, and it is doubtful if 
its utility is not due rather to the alkaline salts introduced 
with it (the waters of Ems and Vichy being generally used 
for these purposes). 

Carbonic-acid is also very much used externally in the form 
of baths and douches, spring waters rich in carbonic -acid 
being geneially used for these purposes. But these again 
contain other substances in addition to the carbonic-acid 
(Rehme, Nauheim, Ems, and Kissingen). They have also 
been very much used in chronic rheumatism of the muscles 
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a> well as the joints. Here, again, we would simply repeat 
the contraindications to the use of Co, waters above stated, 
remarking that if these contraindications are not present 
we may use indifferently in these affections (indifferent 
thcrnials, sulphur Ihermals, sodium-chloride thermals, etc.). 
The BBmcremarkswiU hold goodconcerningtheuse of these 
baths in paralysis. They have shown themselves of es- 
pecial service in the so-called rheumatic or peripheral pa- 
ralyses, several cases of which they are said to have cured. 
In old fiinftiiinai or ^' r/iriinmtic " murajgias, carbonic-acid 
baths have [inivH themselves very valuable; in such neu- 
(■:ll^;i.l^ J^ sri.Kic .1. for instance, and the neuralgias as well 
iis ( iiiniifniis ,iii;cs[liesia of hysterical patients. 

Kiij;illv, ilii-M- tiaths are of great utility in chronic eczema 
and pmiriusis. All these applications are purely empirical, 
Iniiinmuch as we are unable to explain the method of the 
iictiiin of these baths. 

Carbonic iiciil is very much used as a gas douche, or dis- 
solved inwntcrasa local douche in the diseases of the genital 
orgiinsof women, but their utilijy in these affections is vtry 
much ovcrcstimBled. Experience has shown that ii is of 
(jreatcr hcnclil iii the ulcerating processes of these organs, 
since heuling is thus hastened, or when this is impossible, 
the putrid odor is diminished. These douches are spoken 
tif very highly in amenorrhcea. suppressio mensium, and 
sterility, without any distinction as to the cause of these af- 
fections in individual cases. The carbonic-acid douche is 
entirely useless, however, in those cases in which deep dis- 
ease of the uterus or misplacements are the cause of the 
ttbove symptoms: on the other hand, it is often of great , 
benetit in cases in which no objective pathological condi- 
(iiin exists in the genital organs, and the symptoms appear 
lu be due to •' atony of the uterus;" or in chronic metritis, 
when there arc no acute inflammatory conditions prcseol. 
So «lso in " neuralgia of the uterus" some good results 
have been obUtned, and sometimes also in leucorrhoea. 

The catbouic-acid douche is also useful in chronic coryzq 
jind ulvtrrhora if there be no osseous disease behind these 
n^nditions. Old ulcers also which have withstood all treat- 
ment htt\'« seemed to heal under the infiueoce of carboaic 
acid — especially ulcentltons in which the granulations i 
isdolrnt and lor^iid; tl is <)uesttonable. bon-cver. wbetfaer 
ihis remeity is to be preferreii to others. Carbonic acid is 
■ ' ' MS to ulceTS in which there is a teodeocv to hctaor- 
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Preparations. — When carbonic acid is to be used inter- 
nally, we generally give carbonic-acid waters, all of which, 
however.also contain otheringredients. Sellers and Schwal- 
heim exert the purest CO, effect; so also efferverscent 
mixtures and powders. Carbonic acid is also contained in 
soda-water and other effervescent drinks {champagne, 
Berlin white beer, etc.) As a pleasant drink, soda-waler 
and Selters are generally ordered. 

Mfferveseent Powder. Pulvis aerophorits (compare page 
27), — When water is added, sodium tartrate is formed and 
- carbonic acid set free. When it is thus dissolved in water 
before it is taken a large part of the carbonic acid escapes 
before it reaches the stomach. 

It is therefore best to take the powder dry and drink 
water afterwards. Effervescent powder is the preparation 
which is generally given when we wish to allay the nervous 
excitement and palpitation. It is given in teaspoonful 
doses. Pulvis aerophorus anglicus — English effervescent 
powder, Pulvis aerophorus laxans. 

Another form in which carbonic acid is applied is in the 
form of saturations; and here the question is only as to 
the effect of a sail of a vegetable acid (compare page 27.) 

The Potio Riveri, formerly much used, which consisted 
in taking a potassium-carbonate solution in tablespoonful 
doses, and adding from J~i teaspoonful of lemon-juice, is 
to be avoided. For, although it is true that the carbonic 
acid is set free in the stomach by this procedure, yet it is 
set free In such large quantities that it produces a disagree- 
able flatulence. A preparation consisting of 4 parts of 
citric acid. 190 parts of distilled water, and 9 parts of so- 
dium carbonate, which has again become officinal, has not 
this disadvantage, but, on the other hand, it is likewise only 
a " saturation." 
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THE ALCOHOLS. 

AixOHOL — Ether — Chloroform — Chloral Hvdra te— 

AmYL- NITRITE. 

A VERY large portion of the methane or tnarsh-gas series 
to which the alcohols and their derivatives belong, resemble 
each other in that they all have an intoxicating and anees- 
thetic effecmpon the organism; so that they are allied not 
only chemically, but physiologically. 

We would be unable to judgefrom the phvsica! and chem- 
ical properties of any of these substances that they must 
necessarily exert an intoxicating and ansesthetic effect upon 
the animal body. The older theories of Nunneley, Aran 
and Ozonam, which maintained that such a connection ex- 
ists between the chemical, physical, and physiological prop- 
erties of different substances, have been shown to be faultr- 
the fact, however, that the methane derivatives as a class* 
together with their chloride combinations, have so many ait- 
fcsthetics in their number, would seem to show that there 
i» such a connection — which, however, has not yet becD 
established. 

It is furthermore very probable that all these substances 
resemble each other in their action upon the organic sub- 
Strata of the animal body; so that ilie similarity of the 
symptoms depends upon a similarity in the chemical rela- 
tions. But this action is not well understood ; although 
many facts make it probable that the protagon orlecithine, 
the albuminoid bodies and fats of the nerve-substance, are 
the substances primarily affected by the intoxicating agents. 
The difference between the various agents is less due to any 
variation in their physiological action than to a higher or a 
lower boiling-point, greater or less volatility, as well as the 
manner of their introduction into the body. The more 
volatile, which enter the body by inhalation, have a much 
more temporary effect than those which are less or not at all 
volatile, and which are introduced hypodermically or by the 
Stomach. 

The practical utility of these suhstances depends very 
much upon iheir physical properties. The bodies which at 
ordinary temperatures are in a gaseous condition arc very 




GENERAL CONSIDERATIONS. 363 

fevenient for application, because a gasometer would be 
necessary for this purpose, and because their effect is very 
evanescent; if we were to employ them as anesthetics, only 
operations lasting a very short time could be performed. 
In this last respect those _/?ft;y bodies of this group which 
have a low boiling-point and which rapidly evaporate, 
resemble those which are gases, although the effect is longer 
in duration ; while, on the other hand, those bodies having a 
very high boiling point take a very long time to produce 
aneesthesia. Chloroform holds its popularity because its 
boiling-point is just at a mean between the two (62° C), 
while the density of its vapor is neither too high nor too low 
(4.199). Ether, which has been recommended and preferred 
by many for the same purpose, has too low a boiling-point 
(35° C.), while the density of its vapor is 2.565. 

Gbnebal Considerations concerning the Members of this Series. 

Before taking up specially lliosc of the members of this group nhich 
are most used the rapeuli call y, we consider ic besl lo raake a few remarka 
concerning Ihose of the mfthani dtrivativis tchiih up to the prfsitil linit 
have been fiiuad pkysiahgically active. A iarge number of ihcse bodies 
belonging to this group have not been used at all. 

I. The et/iane er hydtecarhons of tht marsh-gas series, C„ Hi„ +11 pro- 
duce unconsciousness and antesthesia when inhaled, but not when inject- 
ed hypodermically, even in fatal doses. 

Methane— Methyl hydride CH.; Ethane— Ethyl hydride, C,H,; Propane 
—Propyl hydride (!). C.Hi; Butane— ButylhydrideC.H.D, when inhaled 
with suSicienl oxygen, are active (Hermann). These gases produce an- 
testhesia very rapidly when oxygen is excluded (Richardson). 

Pentane — Amyl hydride. CiH,s. Accordingto Richardson, when in- 
baled with sufficient oxygen it has an anseslhetic eflect in a few min- 
utes. He considers it when mixed with etber the besl agent tor the 
production of onEslhesia for small operalions. 

Octane — Capryl hydride CjHis. First having an exciting action for a 
long time and producing vomiting: finally acting as an anxslbelic like 
cUoroform. 

PeltvUum Ether and Petroleum. — A mixture of several of the above 
•cUt^cB (butane, pentane, hexane) is obtained by the distillation of the 
.Americjui petroleum, and is known as petroleum ether. Like its com- 
iKwents. it has an anxsthelic action, and is often used as an externa! 
:^p!icalion in painful conditions (rheumatism, etc.). It is. however, en- 
TO«ly superfluous. American petroleum of course contains manv more 
atldl ethanes (off. name. Oleum Petrrc italicum). The percentage of these 
.tillers contained in petroleum being a variable one, its physiological 
•etion must necessarily be variable and uncertain. 

According to Lassar. petroleum is not at all injurious to animals which 
live for days in an atmosphere impregnated with it. Nor is it injurious 
n]len given in moderate quantities internally (rabbits, — 15 ccm.). On 
the other hand, rabbits which have been painted with it a few times, or 
only wet with it, although at Iirst they show no alteration in the 
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A fluid conlaining clhyl chloride and many other similar preparalions 
has hitherto been used for smelling. This Quid is the spirltus iXtheds 
chlorati (spir. Salis dulcis). 

"Arayl chloride, CiH,,CI, a fluid anaathetic, 

"Elhyi iodide and bromide, ihelaiier(C9H,Br), according' to Rabuteau, 
produce anxslhesia more rapidly. Not so positively determined, hem- 
ever, is the anaesthetic aciion of ; 

'Aftthyl &aA omj'/ iodide and bromide. 
. 3. Of the ethers — that is. the compounds of double alcohol radicajs 
with one atom of oxygen — we are familiar with the following; 

•Methyl elber, CH,0 = CH,.O.CH, (metameric with ethyl alcohol), 
is a gas which Rithardson considers the best anaisthetic; the inconven- 
iences attending its application, bonever, prevent its becoming generally 

Ethyl ether. C.H,»0=C,Hi.O.CaH,. is the most important an:esthetib 
Agent next to chloroform, and will be discussed after this drug, 

*Amyl ether^also an ansesthetic. The other ethers have not been in- 
vestigated, nor have their products of substilulion by a chlorine atom. 

4. Thf compBHod ethers, also, which are formed by miiing the alco- 
hols with strong acids in such a manner that the alcohols are converted 
into the corresponding salt of the alcohol radical and the acid (water be- 
ing separated from the alcohols), are also, as far as known, anssthetic 
and intoxicating agents, 

•Ethyl nitiate. The nitrate of ethyl, C,H..O.NO,. has a pleasant 
«dor; is slow in producing anesthesia, and destroys life rapidly (Cfaam- 

bBTB), 

•Ethyl nitrite, C,H,.O.NO, boils at 16° C, is readily explosive, and 
whea inhaled in srnalT quantities causes headache and asphyxia; in larger 
quantities (10 drops in animals) severe cnnvuisions with paralysis and 
death result (Richardson and Flourens). It does not seem to produce a 
useful ana;stliesia; it is therefore useless, for we have for the produc- 
tion of lis other effects the ifiriius lelieris uitrosi of the Pharraacopa=ia. 
which, in addition to ethyl nitrite, contains ethyl alcohol, aldehyde, 
acetic ether, and acetic acid. 

Amyl nitrite , CiH.i.O.NO. This drug, which is to be discussed later, 
bas remarkable effects upon the vascular system. 

Methyl acetate, ethyl acetate, and amy! acetate are said to have effects 
similar to those of elhylic ether, although there is a lack of accurate 
physiological modifications concerning these preparations. The thera- 
peutic application of acetic ether, ether aceticus (ethyl acetate) is there- 
fore only a volatile smelling agent. 

J. Tht trisnlphoearbonalti, the sulphur combinations of the alcohol radi- 
cals in the organism, are decomposed into carbon sulphide and hydrogen, 
the physiological effects of these latter substances thus appearing 
(Lewin). Xanthic acid is decomposed in the body into carbon bisul- 
idlide and alcohol, and, like the former, produces anxsthesia. The xan- 
thalcs of the alkalies are excellent preservative and disinfectant agents, 
>nd in every way can replace the cart>on bisulphide which is unfitted for 
medjcinai application (Lewin). 

Carbon bisulphide, carbomum lul/huniluai. CSi, whether used for a 
long or a short time, has an effect like that of chloroform, but is not 
luied therapeutically because of its disagreeable taste. 

6. The a!kyl'amines—X\iaX is to say, ammoniacs in which one or more 
Of hydrogen arc replaced by an equal number of alcohol i'\&'.^a\%,a°.^tn 
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example, irimethfl -amine, etc, are cbemkallr asd plinialogicaUf siini- , 
bi 10 tbe ammmliaci, and vcre discusse*! under this bead. 

7, Thi alfyLtiitrei, nilro-ethane, C,Hi,-fiNOi. that is to say, tbe 
niuous ethers, isomeric with the nitiil compounds of the alcohtM tadi- 
cais. bai'c, according lo Filehue and Schadow, the fallowing action: 

tNitromeihaoe.CHf.NO,. and nitro-eihane. CH,CH,.XO,. produce, 
in cold-blooded animals, analgesia of cenlial origin, motion and " mus- 
cntar &ense" being retained; in large doses tbey cause complete parslj- 
■U of tbe central nervous system, from which recovery, however, may 
talic place. 

'Nitro.pcnlane, CiHuNO,. produces in cold-blooded animals al fim 
a characteristic restlessness and finally li^t aiuesthesiai this is followed 
by an attack of deiirinm. and later of convulsions originating in 
Ihe medulla oblongata: finally, there is exhaustion, from whicb recov- 
ery is Slill possible. If the poisoning, however, be continued. geDerally 
paralysis of Che nerve centres of the brain and spioal cord, followed by 
a paralysis of the intramuscular nerve-fibres like thai resulting from 
curare. In warm-blooded animals (rabbits) there are epileptiform con- 
vuliions. mtestinal cramps, ivith increased excretion of urine and fKCes, 
•alivalion, and enlargeraeni of the pupiis. Tbe blood -pressure under- 
goes periodical variations of a peculiar character, depending upon the in- 
terference of iwo exciting actions, the first of which has a tendency to 
elevate the blood-pressure, while tbe later one depresses the blood-press- 
's. In reference lo the arsenic combinations of the alcohol radicals, 
see page 20S. 

"Mercurial compounds of the alcohol radicals. Such are the mercury 
dimethyl, CHi.CH.Hg. and diethyl. CHs.CHiHg. We have reports 
of chronic poisoning of two chemists with this substance ; symptoms 
were those of nervous disturbances (blindness, deafness, and general loss 
of sensibility), leading gradually to well-defined symptoms of mercurial 
poisoning. 

III. Of Ihe dialemU juhililulion f-rodiuls cf ethane aad lUrivalives ef tii 
bivalent alcohol radicals (alkeni). C„Hi„. These have not been thor- 
oughly investigated physiologically. Most of these, however, have an 
a tiiES the tic action principally. 

•l. Of the aldehydes (alcohol dehydrogenatum) only etbyl aldft- 
byde (aldehyde), CjH,0, the first oxidation product of ethyl alcohol and 
ether, is known as a cerebral irritantand amsthelic, which readily causea 
uspbyxia and death (Boutigny, Poggiah, Lallemand, and others). 

a. Of the haloygen compounds of the adelhyde radicals ihe following 
IWO are known, and partly used therapeutically: 

♦Methane dichloride (dichloromethane— methalene chloride). CH.Cl,, 

Is a good anxsthetic ; it is a fluid similar to chloroform, and having no 

advantage over the latter as Richardson believes (Nussbaum, JUngken). 

•Elhidcne chloride (ethylidenum bichloratum), CiHtC,, or CHt — 

CiJClt. This gas, according to Stcflan, has an efiect similar to that of ' 

nitrous oxide, producing rapid and agreeable anxslhesia; recovery takea 

1>1ace in a few seconds, leaving no disagreeable sequela;: this gaswonid, 

ilierefore. seem to be a good aniesiheiic for minor operations, and for ! 

use ft) children. It has a pleasant odor, like that of chloroform. J 

3. Of tbe ketones, we arc familiar only with •acetone (dimethylkftr 

fn/iej, CHiO, an anssiheticand mioxicatiog agent, -wWA has a stronger 

arfiftn rhan alcohol and much weaker ihirn ev^icr ot cWoioloiTO'^f.^W^' 
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maul). Peters has Tollnd acetone in Ihe blood and urine of diabetic 
psiients. 

- 4. Of ihe glycol derivatives, we are only familiar with 'amy]. CiHn, 
a fluid having a disagreeable odor similar to dhloroform, and exerting, 
even when inhaled, a danGerous action (Spiegel berg). 

Ethene chloride (Dutch liquid, known since 1795). Ethylenum chlora- 
ratura, CH.CI^. or CH,C1-CH,C1, isomeric with ethidene chloride, a 
fluid which has the odor and aclian of chloroform; recommended by 
Nunnetey as a general ansesthetic; used at the present time either pure 
or with oinlmcnls as embiocations in rheumatic and other painful 

IV. TAt triatamic suisliluliaii prsriucls of eihane aiut derivatives of the 
trivalent radieals, C^i^-,. 

I, Among the formyl compounds we have the best of all anicsthetjcs, 

Formyl trichloride, or chloroferm, CHCli, to be discussed thoroughly 
later on. Also 

•Forniyl tribromide, or brom,ifi<rm. CHBr,. which has a higher boil- 
ing point (150°) than, but similar effects and perhaps of equal value with 
cbloroform. 

Formyl triodide, iodoform, CHli. While the two foregoing are fluids, 
this is a shining, yellowish, soft powder, having a salTron odor, ancl 
crystallized in scales. Not easily soluble in water, acids, and alkalies. 
but readily in ethers, fats, and ethereal oils. It contains more than ^^^ 
of its weight {90.07 parts by weight) of iodine; it has, however, a mdd, 

Wliether iodoform dissolved in the fats ofthe organism reaches thecircn- 
talion as such (Binz). or is changed into iodine albumen (HQgyes), is stilt a 
disputed point. It is certain, however, that it is not again excreted as 
fodoform. but probably as sodium iodide ; which proves that the iodine 
of the iodoform is set free in the organism. Locally, it is entirely non- 
irritant to the skin and mucous membranes. Even large quantities <vn 
be absorbed from the stomach. Intestine, and peritoneal cavity without 
causing any congestion or hyperemia, which is certainly a great advan- 
tage for this strong iodine preparation. Inhalations of iodoform have no 
anfesthetic action (Bini); given internally or subeutaneously {0.3-t.if 
to J kilo, of bodily weight), it produces in dogs and cats marked symp- 
toms of narcotism (drowsiness and diminished reSex irritability). In 
rabbits narcotism is not produced even by fatal doses. To men we (RosS- 
bach) have given 1.5-2.0 of Iodoform dally without any visible eHecl. 
!K the qualitative action upon men and dogs were relatively the same, 
the narcotic dose for a man weighing &o kilos, would be 60.0-80.0 
(HBgyes). Death from fatal doses (4.0-5.0 in medium-sized dogs) oc- 
core with general wasting, and paralysis of the heart and respiration, 
unaccompanied by convulsions. In cats which were thus killed fatty de- 
generation of the liver, heart, and kidney were found (Binz), Oberlandei 
observed the following tonic symptoms in one case after administering 
0.8 grm. of iodoform daily for seven days (altogether 5.0 grms,), and in 
toother case, after giving 42,0 grms. of iodoform in eighty days: Dizii- 
ness. vomiting, and drowsiness, lasting several days, interrupted by tem- 
porary conditions of irritation, delirium, severe headaches, anxiety, and 
twitching of the facial muscles. 

The action of Iodoform can be looked upon as a prolracLed iodine 
action. It is absorbed and excreted more slow\7 t.\v3tv ^vassvuin'viSiAf, 
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Ii is possible, however. Ihat the carbureCted hydrogen canlained in the 
molecule imparls some o[ iis influence to the general effect 

We expecl 10 see the therapeutic uses of iodoform, inlernally. clearly 
demonsiraied during the next few years, for it is now being tried in a 
large variety of condilions. As yet we are unable to slate with any 
posiiiveness the conditions in which ii should be used. The slatemenl 
ot Molescholt, thai it hastens absorption of serous exudations, and that it 
can even cure acute hydrocephalus, needs confirmation. So also the 
results said to have been obtained from its use in neuralgias of various 
nerve-tracts (with the exception, perhaps, ot syphilitic neuralgias), artic- 
tilar neuralgias, cardialgia, etc., do not appear to .us to be any more re- 
liable. We ourselves have never seen it exert any influence upon the 
heart's action in valvular lesions, in which it has been recommended. 
Iodoform seems to be most effective in venereal tllccrs, although even 
here It is no longer indiscriminately used in soft and hard chancres, and 
the most various tertiary affections; so Sigmund recommends 
putrid necrotic processes, ozeena, etc. Internally adminislere... _ .. ._ 
not seem m any way preferable to potassium iodide. In oiher forms of 
ulcers and in skin diseases it is not more eSeclivc than other remedies. 
It has not yet been proved that it is more effective in glandular enlai^e- 
ments than Ihe tincture of iodine. Rossbach has not seen a noteworthy 
diminution of such aswelling under iodoform in even a single case. In- 
ternally, 0.05-0.3 several times daily (=2.0) in powder, pill, and alcoholic 
or ethereal solutions. Externally it may be used as iodoform collodioa 
(r to is) or in the form of ointment (i to 10-15). Also the 

'Carbon tetrachloride or tetrachloromethane, CCIi, a coiorless oil, 
having the odor of ether and acting like chloroform. Il produces paraly- 
sis of the heart very readily. 

2. The allyl compounds, to which group belong the active ingredients 
of oil of mustard, seem to differ from the other compounds of this group 
in man y ways, especially in the severe local itrilation which these bodies 
produce. 

3. Of the glycerine compounds we are familiar with the haloid deriv- 
atives of glycerine. 

•The di- and iiichlorohydrine, CHs.Clj.OH and CHiCl.CHCl.CHiCl, 
occupying, according to Hermann Rowensky, a position bemeen chloro- 
form and chloral, as far as their hypnotic power is concerned. They 
can never come practically inio use because of their inflammatory action 
upon Ihe gastric mucous membrane, and also because of their volatility. 

Of the ether-like derivatives of glycerine, we ourselves have investi- 
gated •epichlorhydrine. CjH.Oa. When inhaled, this causes severe 
KTilation of the respiratory passages, so that in rabbits death resulU 
from the stopping up of the nasal passages; injected subcuianeously. it 
causes ana^thesia, paralysis, and finally death. 

V. Derivatives p/ (At quittauivaienl and over, hydnaarbsms. Of these 
the chloral hydrate, CCIi.CH(OH),, which we will consider laier on, is of 
especial importance. Allied to this is the poisonous 

*Bromalhydrate, CBri.CH(OH),, which at first produces symptoms of 
Irritation in animals, such as hyperemia and hypersecretion of the res- 
piratory mucous membrane; later on. anaesthesia with drowsiness; in 
dangerous cases, dyspncea and cyanosis (Steinauer). 

•Butyl chloral, or, as it was formerly called, croton chloral; this was 
recommended by Liebreich in the belief that it is decomposed in the 
blood into bichloride of allylcne and formic acid, ahd as dichiorlJc of 
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allylene has an eifect similai Iq ethedene chloride (anseslbetie); this, how- 
ever, is denied by Mering. When the latter injecied llie iricliloicrolo- 
Date of sodium, which in diluted alltaline solutions is decomposed inlo bi- 
chloride of allylene, inlo rabbila, no effect was seen; even the vapor of 
the bichloride of allylene when inspired by animals produces no anics- 
ihesia. The eEFect. therefore, cannot be due to decomposition of this 
substance. The assertion of Liebreich thai buiyl chloride in the begin,. 
niiig produces anxslhesia of the head, and docs not affect Ihe rest of the 
system until later on. contradicts Mering; it produces both in healthy 
and sick people a similar nai'cotism, and anesthesia, although slighter in 
degree to that produced by chloral; nor can any specific action upon tri- 
geminal neuralgia be shonii. and against these morphia Is much more 
effective. Some other observers assert that there is such an effect pro- 
duced in neuralgias, especially of the head. We ourselves (Nothnagel) 
have had no results from its use in certain old cases. The drug has 
been used asaloca! application in carious leeth. From ai-0.3 pro dosi, 
in powder, pill, or mixture. 

• Trichloro-elhyl dichloride, CiHCIs (the principal component of 
Aran's ether aniestheticus), is said to produce a good local anEeschesia; 
ihc results of extended trials are still wanting. 

•Perchloro-e thane (carboneum sesquichloratum), C>CI., is said, like 
camphor, the odor of which it also has, to produce an excitant action. 

Alcohol — Spirits of Wine. 

Alcohol— spirilla vini — is the next to the lowest member of the single 
acid alcohols, and is known as ethyl alcohol, CiHeO (compare page 
340)- 

It is produced from every saccharine vegetable juice, under the influ- 
ence of the yeasi plant by fermentation, which goes on until the sugar 
has entirely disappeared and alcohol has been produced in its place. 
Ooe molecule of grape sugar is convened into two molecules of alcohol, 
and two of carbonic acid. 

C, H , ,0,=2C, H ,0-f-sCO,. 
(Sugar) (Alcohol) (Carbonic -acid) 
- In addition there are formed small quantities of succinic acid, glycer- 
ine, and members of the alcohol series which are rich in oxygen, (fusel 
alcohol and fusel oil). 

By repeated distillation, these substances, together with water, are 
gotten rid of. After a second distillation there is still left 10 to 15 per 
cent of water, which cannot be driven off by furlher disliUation. but 
only by means of substances which absorb water, as for example anhy- 
drous baryta. 

Absolute and pure alcohol, free from water, is a colorless, agreeably 
smelling fluid, whicb boils at 7S.5, takes lire readily, and burns with a 
blue flame. It has a strong affinity for water, and absorbs it greedily 
from the air; when mixed with water the temperature is increased and 
die volume diminished. 

Absolute alcohol at 20° C. has a specific weight of 0.7855; on the addi- 
tion of water this is increased, but not in proportion to the quantity of 
water. 

Alcohol is a good solvent for fats, fatty acids, resins, alkaloids, and 
iodiu. 
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A more accurate descriptiim of the various alcohol prepariiions will be 
given in conclusion. 

P H Y SI 1 .« >G 1 C A 1. A C T I ON . 

Tho c:onoral distribution and frequent dietetic and me- 
dicinal ap'plioalion oi this remedy, as well as :i< rresence 
in iM\'.inarv \\ ines. etc.. iusiilics its exten-.ied c-.-nsideraiion. 

A\^>ho;. bcinc: a volatile bodv. is absorbed bv the im- 
|v.\>krn skin: more readily, h.wever. by si:bcu::ine:us cei- 
Ir.'.av-tissr.e ;iK"eTS. and m\:coi:> nit-mbranes ■:: the lespira- 
;»"v\ as wo.l a> the dicestive v"^anal. 

TV.c t; ar.>:o:ma:ions i-t" ■.■■xviren in the cr£rir.:>m are. we 
■\^i:-.vt tv^ s;i> . ■.-!»■; ,-.> wcV. kno\^n as we wc-u'-i desire. Small 

•.v..\\r^. \]:.- ..-.rev: 'p.;:: v-: i:. r./wever. reaches the b':ood 

» \ .^« . .. .VI . I i .>>*. .\ \A s ».•»-.»,-..»...»■. -. *..'r •■:. : ^ '. '.J . - -> cxt reieci 
\\ ;h ;hr v\r;:vd ;.:■:■/:;■: ::-:c- ';;rc>>. "^^-h the urine from 
ilu- k:.i;^->v ;..-.-. ;-.>.- thTV.-C'^ t ) ;> sk:' Acc^'-rdiniT to 
S;.:>bo;-n \ , :;. ..: :hr ^-s: f. ri- -■.;.:> r y«rr :"rr: o: the alco- 
\uy. :l:^v^^•. b.N. !,; \-i s ■; >. - ^ ,".,-. ^ i > ii'i k . :. T. : ^'S. 5 r«er cent by 
.1'. "....'.viv .-..:.. vk •. " o.-; .■■.•■.-■. : ■'■ :'-!: ...r.ii's :.ni kidneys: so 
i'-.-.i \N . ....• .V. ■■■.. .\ :'..-.; ,..r.--.:>; n.n: :> ix.^reted by the 
•U; J. \\!..:. .■•. ....x*v .\, Ti. ; '■ : iT..>:: .;. the c:'^rse of 
'^y* » i\ ..'i !^-.. -v .; .V v\" .- : ..:'■»; ;. .">:•. i. ..bsM'bed is said 
{. .'.-..x . ;!'. Iv^"\ • .' V ^\ . '. .-..\\.-.-. :-!£. :; S.n;:-He'jbach 
'•••• i = v . .' .-. . ..^, ' v^v ,>.^.\ , :' >i iii.vinj^ n-ierence 
'• ••'. .V. ,.'... :\ ."•. ■ ;;_-v '.. ; '■ -i.> :.'ia: :r. tiie first 
' >« I'.M • •, -. . ,• \ . ,^^^^;■ ; :-•■, .> = " ■ rr ;»:" ;r!f aic*:»hoi is 

• '••• • •^. ■ ..-. .'•, ■ vv, ■ -.I- .'.. . ;•.. .. .' i:t.'. r.:.r even be 

• "•• •'. . :i . ■•, . \ .1 .-, . '', ,\ ■ V .-. -V . ■ ■ •.•: \Vf :. . indeed 
• •••i.«- • ■' .».'.' . .>, *v..- •.- V .. K.- ;--..n;.\ . Rhine wine. 

■ ""• J'- • ... i'l ' V V , , . . ;'-., V ■ -.r^i^;-: e:her> and 

'■■• •■ u 1... 1 . . i,t .^ ■.-, V ' '/v. nk> N; ode-:" is 

• ■■ "• •• •■ H. , . ... : ■.-..'• . ' . ^ :^;'.-: li.ken, riTd the 

•■■I •••. ■•!• . • «.\ \' . .• . . •.-. .• -N . -.> H.'Wever 

•'"' M. .• I ., ,!..• .-..•,! .. ... '. . >r,-..i.. : ran ion 

"• ''" .»..■'•.. ■:.•..'... . .» =. . -.,:.;inir!*d Not- 

**■••'•••■".■"■* .'■•■ .w . s. ■ :^ :■;;'.•? !i;".m. even 

••■■'••'••• •■'■ • ■ . ' .. •• •-. . . ;■'.^.v•;^:l."n .'1 ii'- 

.. I.. ... I. .■ . ..... '..I. * , ..." •■*'.■..' i;r'ci""" r»«'^~ 

••■ • ■ ■ ■ ■ ■ • ■ • . '. .. V . . -. , .i-;i;r rrom 

^'♦•" •' . ' . . ... '.^• . WVv VvNvikS 
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is oxidized, and only a smaller portion is excreted un- 
changed by the lungs and kidneys. It is true that hitherto 
none of the products of oxidation of alcohol, such as alde- 
hyde, acetic acid, and oxalic acid, have been found in the 
body — which is rather suspicious, since aldehyde has a char- 
acteristic odor; however, we can believe that the acetic 
acid formed from the slow oxidation of alcohol in the sys- 
tem enters into a combination with some base, and that 
this acetate is oxidized into carbonates and water, and 
under this form leaves the system with the urine (Subbotin). 
But since Liebig's theory requires the further confirmation 
which can only be given by finding the oxidation products 
of alcohol, many investigators will not accept it, and believe 
rather, also without foundation, that the alcohol leaves the 
system unchanged (Hermann). 

Before we consider the manner in which the absorbed 
alcohol is distributed among the individual organs of the 
body, we must refer to the observations of Rajewski, 
Hoppe-Seyler, according to which the normal organs 
(brain, liver, and muscles) of animals which have had no 
alcohol given to them in any form will either yield alcohol 
after distillation in a perfectly air-tight apparatus, or are 
even found to already contain alcohol. According to 
SchuUnus, many organs have so great an affinity for alco- 
hol, that in the first few hours after its administration they 
withdraw it entirely from the blood. Not until all the organs 
have been saturated and the administration of alcohol is 
still continued do we find the amount of alcohol contained 
in the blood increased; this is in the later stages of alco- 
holic poisoning. The brain has the greatest affinity for alco- 
hol from the very outset; at first, therefore, it receives the 
largest share of alcohol; as soon as it becomes saturated, the 
Other organs (lungs, kidneys, muscles) absorb it. The mus- 
cles also seem to reach the point of saturation very rapidly, 
and later on suffer no more changes. The percentage of al- 
cohol in the lungs, according to Schulinus, does not stand 
in direct relation to the temperature of the inspired air. 
He therefore does not consider himself authorized to con- 
clude from his experiments that the percentage of alcohol 
in the lungs is relatively affected by a low temperature of 
the inspired air. The liver absorbs less alcohol relatively, 
than the other organs. The maximum amount of alcohol 
vhich can be absorbed by equal portiot\s o? d\fte.Te."At Qt- 
glins varies in each organ; so that the vaviou^ o^^a-tvi iA- 
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fer in their aJEnitj and satsratii^ pover for alcohol: this I 
dtSerencc, however, is not so gnxt by far as Lallemand, 
Perrin, and Duroy believe. 

The fact that alcohol is better borne in localities pos- 
sessing a higher temperature and lower atmospheric pres- 
sure, as in the mountains, than in coJd and low places, 
has led some observers to the concinsion that under the , 
latter circumstances alcohol is not excreted more rapidly. 
More accurativc comparative observations have not yet ' 
been made. 

The influence of alcohol upon the substrata of the ani- 
mal organism has only been superficially investigated. 
For the present, the following properties are considered as 
most probably belonging to alcohol: i. Us ready volatil- 
ity, even at a low temperature. 2. The great affinity for ' 
water, which it withdraws even from the tissues. 3. Itb 
property of precipitating all albuminoid bodies, peptones, 
mucous and gelatinous matters, from their solution. 4. That 
it dissolves the fats. 5, Its antifermentative and anti- 
digestive action. All of these effects diminish in intensity 
in direct proportion to the degree of dilution of the alcohol ' 
with water. And when we consider the enormous dilution 
which the alcohol undergoes, even when taken in large 
quantities, when it comes in contact with the large mass 
of fluid in the organism (according to Binz, 50.0 grms. of 
alcohol in a man weighing 75 kilos., equals a dilution of 
I to 1000), we cannot explain, even with a knowledge of 
the effects it produces when applied in some strength, how 
it is that it produces such serious functional disturbances 
in the system. Its antifermentative and antiseptic power 
are, compared with other agents, so slight, that they can- 
not yield any explanation for its action in the animal 
body. Even men strongly addicted to alcohol, ^fter death 
decompose as rapidly as other men: indeed, only in great 
concentration (as compared with other antiseptic agents) 
can alcohol prevent the decomposition of flesh. 

The color of the blood is unchanged, even after the ab- 
sorption of considerable quantities from the stomach; but ' 
if death sets in from paralysis of respiration, then the 
blood becomes a dark-brown, from the excess of CO,: this 
U always seen after death from suffocation. Some writers 
found an increase in the fat, and some in the sugar of the 
hjood. 
^■be red blood -globules increase m s\ze\n\deT \.\i£\D 
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ence of alcohol, even in animjls suffering from fever, al- 
though ordinarily they are smaller in febrile conditions 
(Manassein). This enlargement is said to be due to an in- 
crease in the amount of oxygen which they contain. This 
is all that is known concerning the alteration of the blood 
in the living alcoholized organism. 

Schmiedeberg-Bonwetsch found that by the direct admix- 
ture of alcohol with the blood outside of the body the 
reduction of oxyhsemoglobin by reducing agents is retarded, 
and they explain this by the supposition that alcohol causes 
a firmer union o( the oxygen with the haemoglobin. But 
this has not yet been proved for the living organism. So 
that this observation, as well as that of the coagulation of 
the blood, the solution of the red blood-globules, and the 
crystallization of the coloring matter of the blood by the 
addition of concentrated alcohol, have only a theoretic in- 
terest. None of the above facts seem to be in favor of the 
old idea, that much oxygen is withdrawn from the blood 
by the burning up of the alcohol in the blood. 

There is a great difference between acute and chronic al- 
cohol action; nor can we as yet say what part of the effect 
depends upon the alcohol and what portion upon the oxi- 
dation products of the alcohol. 

Acute Alcohol Poisoning. 

The more diluted the alcohol, the weaker are the local 
effects which it produces; the degree of dilution, however, 
does not affect the general physiological effects. 

Local Action. — -An actual effect upon the skin is only ob- 
served with alcohol which does not contain more than 50 
to 70 per cent of water. Absolute alcohol, however, has 
the most intense effect. 

When the conditions are such that the alcohol can evap- 
orate rapidly, there is a great lowering of the temperature 
at the point of application, a feeling of cold, contraction of 
lUe vessels of the skin, and paleness of the skin. If evapo- 
ration be prevented by covering the point of application 
with a cloth, we have, on the contrary, a feeling of heat, 
burning, redness, and inflammation of the skin, resulting 
in a peeling off of the epidermis. 

Although, when the skin comes in contact with ver^ cold, 
water there is a disagreeable, paiiitul setisaXion ^ToiM.c.e&, 



F 



L. 



374 MATERIA MELilCA AND THERAPEUTICS. 

'this does not follow if the sTcin comes in contact with alcO* 
hoi cooled to 5° (Horwath). Indeed, already existing pain-; 
fill sensations can tiius be suspended, so that cold alcohol 
may be used as a local anasstlietic. 

Washing the skin with dilute alcohol is said to prevent 
sweating; whether this is the result of contraction of the 
vessels or other causes is not known. 

Alcohol has a similar {but weaker) effect upon ulcers and 
wounds to that of carbolic and salicylic acid; that is to say, 
it preveriis purulent decomposition, diminishes the forma- 
tion of pus, and hastens the healing process. Concentrated 
solutions of alcohol causesevere inflammation and burning 
of the base of the wound; this is followed, however, by an 
improvement in the appearance of the wound and a hasten- 
ing of the healing process. 

Upon the mucous membranes, alcohol even in as-per-ccnt. 
solutions causes a disagreeable burning; in 50-per- cent solu- 
tions, inflammation; in 80-per-cent solutions, cauterization 
and shrinkage, owing to coagulation of albumen and the 
withdrawal of water. 

The following local disturbances are produced in those 
who are unaccustomed to its use: 

Small quantities (1-2,0 grms.) of a zo-yo-per-cent. alco- 
hol produce, on swallowing, a feeling of warmth, and 
burning in the mouth, oesophagus, and stomach, due partly 
to a direct alteration of the substance of the superficial 
nerves of sensation, and partly to a reflex hypersemia. 
If the vapor of the alcohol which is given off in the moutfaj 
be inhaled, there is immediately caused a reflex contraction 
of the glottis, which gives rise to a feeling of pressure on 
the chest. The production of saliva, like that of the gastric 
juice, is very much increased. Of all the irritants which have 
been tried on dogs with gastric fistula, alcohol seems to ex- 
ert the most powerful effect upon the stomach; if but a few 
drops be placed on the tongue, or even one drop directly, 
upon the gastric mucous membrane, the gastric juice im-, 
mediately begins to flow in a thin stream out of the fistula: 
this occurs even in starving dogs, in which the gastric juictf 
was not previously flowing. Bernard's statement, that di- 
luted alcohol does not increase the secretion of the gastric 
juice, is certainly not true as far as dogs and probably rneni 
are concerned. In consequence of this the digestion is 
quickened and appetite improved; fats being dissolved i» 
i/ie alcohol are thus, especially, more readW-^' iW^ca^-ti. W 
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testinal peristalsis as well as thai of the stomach seems to 
be strengthened. 

Too large quantities have a bad effect upon digestion: 
first, because of the coagulation of the albuminates and 
peptones; and further, the diminution of the blood supply 
in the gastric mucous membrane, and therefore the dimin- 
ished secretion, owing to contraction of the blood-vessels of 
the stomach (Bernard). Long-continued use of large quan- 
tities by chronic topers causes chronic gastric catarrh, di- 
minished appetite and digestion, and often vomiting. 

The drinking of concentrated alcohol is followed by a 
painful burning sensation in the digestive canal. Gastro- 
enteritis results, followed by irritation of the mucous mem- 
brane, vomiting, and diarrhcea, together with the passage of 
bloody masses; in consequence'of this local affection, even 
death sets in, brought about by an arrest of the heart's 
action from reflex inhibitory influence transmitted through 
the vagus. 

The gastric mucous membrane of animals and children 
who died from a dose of 70-30.0 grms. of absolute alcohol 
was in a condition of cell-shrinkage and hemorrhagic soften- 
ing; the blood had coagulated even in the blood-vessels of 
the mucous membrane. 

The general physiological effects ozcnr ho\h. in men and the 
different warm-blooded animals, always varying, how- 
ever, with the individual, age, manner of life, and habits. 
There is'also a difference in the effect produced by the 
various forms in which the alcohol is taken, as for in- 
.stance beer, wine, brandy, etc. Here we shall consider the 
effect of pure alcohol sufficiently diluted with water, so that 
the general picture may not be marked by the occurrence 
of symptoms due to the local action. Since alcoholic 
drinics are articles of daily consumption among all civilized 
nations, the more evident symptoms resulting from the use 
of alcohol are so well known, even to the laity, that we 
shall only briefly touch upon them here. To the important 
results, however, of more scientific investigation we shall 
give a more extensive consideration. 

Taken in moderate quantities, alcohol produces, in ad- 
dition to the stimulation of digestion, a general exhilarat- 
ing effect in most people; it gives a feeling of mental and 
corporeal strength, together with greater capability of en- 
durance. This effect disappears after a tivive,'w'\\.ViQuX\)e\vv^ 
followed, hoti-erer, hy any reaction in iVie o^^o^'vXa fikW^c,- 
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tion. After larger intoxicating quantities the face and con- 
junctivas become red. The eyes become more glistening, 
and take on a lively expression. The integument, espe- 
cially, of the head, is warmer, and the pulse beats faster 
and stronger. There is mental excitement; the thoughts 
flow faster and are expressed more fluentiy. At the same 
time there is an increased motor activity; gesticulations are 
indulged in; singing, dancing, and other noisy demon- 
strations occur. While this motor excitement increases, 
strength of will and resistance to the passions are dimin- 
ished; the individual is carried away by fancy, and the 
more superficial passions, such as anger; while the deeper 
passions, such as iove and hate, remain in the background: 
so that the most worthy characters are for the lime being 
degraded. Even at this stage complete restoration can 
soon set in (in twelve hours), leaving marks, however, of the 
psychical strain. 

If the administration of alcohol be continued, the symp- 
toms of stimulation gradually pass over into those of weak- 
ness; speech becomes stuttering and thick. The motions 
of the body become swaying and uncertain. Sensation is 
dulled. Nausea and vomiting set in; there is drowsiness, 
and finally sleep, which resembles the normal, but is less 
deep and less quiet. After waking, the head feels heavy 
and painful, and for days there is bodily and mental weari- 
ness; there is also a severe gastive catarrh, with nausea and 
vomiting left as sequelae. 

In severe alcoholic poisoning the primary stage of stimu- 
lation may even attain to the point of a lively delirium,' 
madness, and entire loss of judgment {temporarj' insanity); 
finally, consciousness is rapidly lost, coma sets in, and the 
patient is as insensible as one who has been chloroformed. 
The face is either of a bluish-red, dusky hue, and the eyes 
Staring, or there is extreme pallor, while the eyes are closed- 
The breathing is stertorous, the heart sounds weak, and the 
pulse small and slow. The muscles are relaxed; the skin is 
cool, and often covered with a cold sweat. The urine and 
fteces are passed involuntarily, and death may set in from 
stoppage of respiration. 

Individual variations from the picture just given occur' 

chiefly during the first stage of intoxication. There are 

many men, for example, who from the very beginning are 

neither mentally nor bodily excited, but are sad and quiet, ■ 

passIng^ gradually into the secot\<i ot paTe^vt ^X.a^e„ 
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Influence of acute alcolwHc poisomng upon the individual 
gans and /unclio»s.—We begin with the nervous system, the 
alteration in the functions of which is most readily ob- 
served. It has been sTiown to be highly probable, from the 
investigations of SchuHous, that alcohol produces a chemi- 
cal alteration in the contents of the nerve cell-itself ; whether 
this alteration is in the fat, the lecithine, the albuminoid 
bodies or the' water of the nerve-cell, is entirely unknown. 
It is not very probable that the symptoms of the slighter 
cases of poisoning are due to a change in the quantity of 
blood contained in the brain or spinal cord, for the reason 
that such a change is scarcely observed in these cases. In 
the severer and extreme cases of alcoholic poisoning it is 

t to be denied that the enormous increase of blood in the 

ssels in the former cases (severer), and the great degree 
of anemia in the latter (extreme) cases, do probably exert 
some influence on the general effect, although even in these 
cases the symptoms are chiefly due to changes in the brain 
substance itself. That this must be so, is evident from the 
fact that the sequelse of acute poisomng last for some time. 
and the psychical disturbances of chronic drunkards last 
for years, after they have been deprived of all alcohol. 
First, the ganglia of the gray substance of the cerebrum are 
aSccted; from this results the rapid occurrence of mental 
irritability; later on those of the cerebellum, and hence the 
incBordination of movement; later still those of the medulla, 
and hence the respiratory disturbances; finally the spinal 
cord, from which results £tn interruption in the transrais- 
.eion of sensation and motor impressions. 

The peripheral, sensible, and motor nerves are probably 
Afiected only in the extreme degrees of intoxication, al- 
though we have no proofs of this fact. The sensitive appa- 
ratus is always much sooner paralyzed than the motor. 

The voluntary muscles are probably influenced in some 
way, since Schulinus has shown that they rapidly absorb 
the maximum quantity of alcohol; but we do not know in 
what way. The spreadingof the toes, as happens in frogs 
after chloroform narcosis, is not seen with alcohol. Myo- 
sin solutions become turbid only after a very long time, 
under the influence of alcohol vapor (H. Ranke). The in- 
crease of strength in the first stage and the decrease in the 
second stage are due for the most part to the influence upon 
the nervous system. 

'The respiration in animals (dogs), In th& be^^umti.^ 
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VALUE OF ALCOHOL AS AN APPETIZER. 381 

ness of the nose occur. The bodily and mental strength 
are diminished. The disposition of the patient is altered; 
he becomes mournful; there is loss of the sense of duty; 
and the patient becomes vulgar, both in speech and action. 
By repeated indulgence in the alcohol, the physique can 
still be temporarily stimulated to a certain degree of ac- 
tivity; entire withdrawal of the alcohol causes complete 
breaktng-up of the system, and the appearance of a number 
of severe symptoms, among others delirium tremens; this 
latter condition may also break out during a period of un- 
interrupted Intoxication. 

Delirium tremens is generally preceded by a melancholic 
or maniacal prodromal stage, and begins with the well- 
known hallucinations of sight, feeling, and hearing: the 
patient sees small animals and horrid forms; he hears va- 
rious voices, and feels as though spiders' webs were all over 
him; later on, mental conditions, which resemble similar 
states produced from other causes; insane ideas of con- 
spiracy, suicidal and destructive tendency, together with 
aneestfiesia and apoplectiform or epileptiform convulsions. 
These affections are not due to the alcohol alone, but to the 
general bad hygienic conditions under which the patient 
lives, the mal-nutrition, the tobacco, as well as the pricking 
of the conscience during the healthy moments. So that we 
are unable to picture very clearly the symptoms of pure 
chronic alcoholic poisoning. 

There is paralytic insanity, and death, with symptoms of 
a general breaking-up of the system. Postmortem we gen- 
erally find signs of the chronic gastric catarrh, fatty de- 
generation of the liver, kidneys, heart, muscles and brain, 
pacchy meningitis, adherent pia mater, and a dry, anaemic 
brain. 

The Value of Alcohol as a Nutritive Substance and 
Appetizer. 

This matter has been discussed by Voit as follows; We 
can distinguish two kinds of nutritive substances, ist, 
those which are necessary for the production of the sub- 
Stances of the body, such as albumen, fats, water, and salts; 
and, adiy, those which prevent the rapid destruction of 
the bodies of the first class, and thus retain them for a 
longer time for the uses of the body — as for m'iXa.tte.^i^Xa.ti^ 
Sour, which prevents or diminishes tVie \o^5 ol X\\e ^-^"s- "^ 
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the body. Nutritive materials cannot be defined as those 
which by their decomposition give strength to the body, 
for according to this definition water and salts would not 
be nutritive materials. Alcohol, then, must be considered 
as a nutritive material of the second order, since ui 
influence fewer substances are decomposed in the body. 
Its action inlhisrespect is similar to, although quantitatively 
less than that of starch flour; for it prevents the decompo- 
sition of the fat of the body, and when taken in excess 
causes the fat to be collected in the organs, and thus 
duces fatty degeneration of these. If, as we may no 
lieve, a portion of the alcohol is decomposed in the body 
into lower combinations, it must thus give rise to sf 
tal force, which can be utilized in the body as heat, 1 
haps even for the production of energy. Of a different 
nature, however, is the question of the importance of alc&i 
hoi as an article of diet when compared with the other nu- 
tritive materials, such as albumen, fat, flour, etc.; or whether 
we can use it only in order to save a little adipose tissue o 
vital energy. We must here remember that we could no) 
use alcohol, like the other nutritious materials, in sufficieitl 
quantity, because of its ill effects upon the nervous system 
In the quantities in which it can be taken without hat 
its importance as an article of diet for healthy people i 
very slight. Subbotin very properly protests against tb 
idea that the stoutness of habitual alcohol drinkers is t 
sign of a well-nourished state; on the contrary, the deposit 
of fat in these people is a result of disordered nutrition^ 
comparable to the fatty degeneration of internal organt 
produced by arsenic, phosphorus, antimony, etc Th< 
fatty degeneration occurs at the expense of important coiuj' 
ponents of the tissues, such as the albuminoid bodies. 7 
the healthy condition, therefore, we do not use alcohol t 
account of its nutritive value, but because of its action as a 
stimulant and its agreeable taste. 

In sick people the case is entirely different; and we Ihin^ 
Binz is perfectly right in saying that alcohol is an impoi>- 
tanl nutritive material when other articles of food cannot 
be borne. In these cases it has the advantage of bein^ 
very readily absorbed, when diluted with water, even n ' 
the digestive organs are weakened; nor does it require a* 
much work on the part of the body for its assimilation aS 
js required for the decomposition of fats, for instance^ 
TAis fact is confirmed experimcntaUVi '"^^'^■^^ ^** ^'>- 9* 
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tients suffering from a serious disease, and who reject all 
Other food, that wine enables tliem to withstand the weak- 
ening influence of their maladyand leads thetn to recovery. 

We cannot ascribe the favorable effect of alcohol in these 
cases to any stimulating action of the alcohol upon the 
heart and nervous system; for such continued stimulation 
would finally result in a more rapid exhaustion if the alco- 
'hol had no further action. This favorable effect depends 
not only upon the vital energy which the alcohol yields by 
its combustion, but also upon the fact, as already stated, 
that the alcohol prevents to some extent the using up of 
the fats and albuminoids, and thus economizes the vital 
forces in these weakening maladies. 

The great value of alcohol as a stimulant and appetizer 
s much underrated. Indeed, it is not so long ago when 
appetizers were considered not necessaries, but luxuries, 
and even injurious ones. Voit's writings have shown the 
falsity of this idea. Vott has shown that purely nutritive 
materials are tasteless and unfit for food, and only ren- 
dered proper articles of diet by the appetizers, spices, etc. 
These appetizers and condiments not only give an agreeable 
taste to the food, but directly aid digestion and nutrition, 
by increasing the digestive secretions, and strengthening 
the gastro-intestinal movements, and have besides this a 
remarkable influence upon the nervous system and general 
feeling of health. In the lower spheres of human animal 
life, therefore, the appetizers and condiments exert au in- 
duence somewhat similar to the ambition for love, fame, 
power, and wealth in the higher spheres of the psychical 
life. Without really increasing the energy of the body, all 
these things regulate the conservation and use of this energy, , 
and can even incite to the greatest efforts. 

Voifs comparison of these appetizers to a whip appears 
:o tis somewhat inapt, since the whip, while it spurs on. 
.also produces pain, while the appetizers give pleasure at 
the same time that they produce increased activity (diges- 
tive)! this difference the driver does not feel, but the horse 
appreciates it. 

When we have the choice, we should certainly not use 
alcohol, but alcoholic drinks as appetizers and as nutritive 
idrinks; and generally we should prefer wine, the king of 
all drinks, because of its divine taste and odor, 

Temperance societies are certainly wrong in their vain 
fight against al! alcoholic liquors. If the rrvcTOb«^ Qiv'wc.Vi 
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associations were compelled lo give up llie appetizers they 
are fond of, such as coffee, tea, chocolate, spices, etc., or at 
least not to use them until they had supplied their poorer 
brethren with the necessaries of life, albumen, fats, salts, 
and water, they would soon recognize the folly of their de- 
Moderation, however, is necessary ii> everything- — not \ 
only in the use of alcohol. 

The therapeutic and dietetic application of alcohol will 
be discussed under the individuai alcoholic preparations. 

Trtaimenl b/ Alcohol Peiicnivg. — The snghler degrees of poisoning, ihe ■ 
symploms of ordinary inloxication, disappear in the couise of a feir 
hours, after sleep, without any iteatment. The sequela; in Ibe form of 
headache, etc., are best treated by frcsb air. The dyspepsia and other 
symploma of the acute gastric catarrh disappear most rapidly under 
complete abstinence from food and drink. Nausea is controlled T^ ic 
and Setters water. We do not recommend tlK much-lauded adminii 
tralion of a few drops of liquor ammoiiii caustic! during this period. 

If the intoxication be very great, so that dangerous symptoms set in, 
then the alcohol still remaining in the stomach must be removed by the 
stomach-pump or by emetics. Ipecac, lartar emetic, copper and i' " 
sulphate, are generally inelTective in these cases; and for this reasou I 
older physicians recommend in these cases the use of mustaid ii tiie 
patient can swallow, and we consider apomorpbine injeclioins c 
belter. 

Since there is no antidote to the alcohol which has already been ab- 
sorbed, further treatment must be symptomatic. Ice orcold compressed 
are placed upon the head; where there is danger of paralysis of the 
respiratory centre we must seek to maintain respiration artificially — by 
Hail's method, cold douching, etc. Bloodletting in these cai 
no longer practised, although it appears doubtful whether w 
ranted io its entire abandonment as a plan of treatment. The condilion , 
of the pulse and strength of the heart's action should give us the indica- 
tions as to whether local or general bloodletting is advisable. 

We would add that older physicians presctilje the liquor ami 
Etici in this stage of alcoholic poisoning. 



ALCOHOLIC DRINKS. 

Wine. 

Wine, a liquor prepared from grapes, is the noblest of all alcoholic 
iquors, and should, therefore, be preferred. On account of the expense, 
however, some drink beer, brandy, etc., instead. 

Chemically aa well as dietetically considered, ethyl alcohol is 

portant l:omponent of wine. Its percentage in different w 

lith the locality and season in which the grapes have gronn. 

The better German wines (rooi the Rhine, Main, and the Moselie c 
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an average contain 10 per cent, by volume, o( alcohol. The heavier 
'southern wines, such as Malaj^a, Madeira, Port-nine, etc.. contain about 
BO per cenl. Schibert fannd ihe percentage of alcohol contained in 
WUrzbui^er, o( diffet^nt seasons, vary from 7 to 13 per cenl. The quan- 
tity oE alcohol also depends, on the one hand, upon Ihe quantity of sugar 
In ihe grape, on the other, upon Che degree of fermentation in the must. 
Old wines are, therefore, richer in alcohol than new wines. 

Another conipooentof wines is grape sugar. Wine obtained from grapes 
poor in sugar may be entirely widioul sugar, since all the sugar may be 
converted into alcohol by fermentation. In the German wines the per. 
ceatage of sugar varies from o to 8 per cent. The Rhine wines contain 
the greatest amount of sugar. If there be much sugar in the grapes, as 
in the southern grapes, then considerable alcohol is formed in the wine 
(ao per cent). This quantity of alcohol has the effect of preventing fer* 
mentation, so that fermentation ceases as soon as about 15 per cent of 
alcohol has been formed; some of the sugar then is not fermenletl, and 
such a nine remains sneet. Wines which contain considerable sugar 
may have their sweetness masked by a large percentage of acid. 

The most important of the acids in wtne is tartaric acid, of which there 
is from 0.1 too.7 per cent in wine (Mulder). In addition we find tartrates 
(of calcium, potassa, and the double tartrate of alumina and potassa). 
The inore alcohol in the wine the less of these salts it can hold in solu- 
tion, and they are therefore deposited at the sides of the barrels. Even 
for the reason that wines rich in alcohol contain so little of these sails, 
ihey would be sweeter than those poor in alcohol. If unripe grapes are 
^so placed in the wine-press, there will be some malic acid in the wine. 
In red wine there is a considerable amount of tannic acid, due to the 
grapeskins pressed with the grapes. In the course of time the oxida- 
Uon of the alcohol in the wine-barrel gives rise to the formation of a little 
sidehyde and acetic acid (up to o. t per cent), and, if malic acid was pres- 
ent, It may give rise to the formation of succinic acid. Large quantities 
of carbonic acid are found in new wines, the fermentation of which has 
been jmrposely interrupted. 

The delicate and individual flavor of the various wines is due to small 
qoantities of various ethers^according to Liebig and Mulder, acetic- 
acid and butyric-acid ether — which are formed from the tartrate of ethyl 
oxide. A certain amount of free tartaric acid is therefore necessary for 
their formation, and since the formation of these ethers binds the tartaric 
•Cid, (he wine becomes sweeter as It gains in flavor. 

The oenanthylic ether, contained in wine in small quantities (o.oog per 
cent), can only be recognized by its odor, when the ethers have evap- 
orated from wine which is kept in an open receptacle. 

Besides these, there are coloring matters, upon which the red and 
golden color of the wine depend, and which are derived from the grape- 
AiDS. There are also perhaps small quantities of albumen and fats. 

PhyiiolBgical Action. — The ch ief effects of wine are certainly due to the 
alcohol which it contains. Those are the strongest which contain Ihe 
BlOBt alcohol. The strongly add wines readily produce digestive dis- 
torbraces, diarrhoea, and are more diuretic than the other varieties. The 
effervescent wines have also some of the effects of carbonic acid, while 
the red wines, from the tannic arid which they contain, have a slightly 
cOncIipating e&ect. Albertoni and Lussana have found that the ethers 
are of no importance as far as the coarser plxyaioVog\ca.\ eSews, lAifwie 
areeoaceroed. Even i.ogrm, of cenanthylic elhet piodutci tio\."m*>h.i 
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DE and sKght inprcnvDrac is 4Bgr^ 
na^ aad tainls. B(H]tric-ac>d etba 
WBCS, txu otbeniise. erea in 3.0 
-S.<>'St*B- doses, ia ouinljr wiilauM aaj (Aen. So ia also acciic etbei. 
Wlw> we coasider tile tsit aaifl — *— —» of Aesc sabBUcccs cootaiiKil 
in viBC *c can oaif cooclnde ihnt. acmoK. Act hkvethe eficxi of giaii- 
(rio^ ibe sense of imeO, lactic aad sg^ tcokning malicr?). To ihcse 
Aaa^ hoivevcr. wiac owes te ancieat pofi^anty amoag all lutioas and 
of all times. Ve doabc wheitor wairr nia^eit with diesc ethen aad 
colonag raaucn ■aoald be as popaiac as tfac alcoholic wine. 

ArtiScial nines wUdi CDotaia. in aiWiiina to the alcoboL. fnsei oil haie 
a (cTT iajurious talhieace — aiawlat M Ifcu of bnndj cootaiBiiig fasd 
oiL ' ^ 

Dulrlu and Tktmfrmlu: Affiiadint. — W^bc caa o^ j be commoolj an 
aMttle of gCBoal diet anoeg the veakhr aa aoamtt of iis price Dailr 
cxpetieiKe dtereforc Kadtca that, EOe oihcT alcotKiUc drinks, it is not a 
necessitr. But. oo the othci h-md. we know ihac a moderaie indDigeooe 
■0 ihis dnnli caa be twrac indedniEehr, wtdiam ymdacing any iajurious 
ctfccts apoo aoy oigui o: ihe bodr. Ia aged penoos the daily ad- 
BtinistraEioii of trom one lo ibree wiseglasafiils Baa^cves be 9 
It improves ttKir iji^^diin. and acts as a mOd oerroaa stimati 

la the neigbbochood where wises arc produced Aey are 
iDoaly used. althoojEh che varielT ^ necessarilT Hmitxd to (bat 1 
the particular locality. Otherwise [he ioUowiag facts should guide oar 
choice of any panitnlar variety: For daily ud beqoent use a UgtH ' 
wine — that is, one poor ia alcohol — shuold be choseo. so as to aroid 
chronic alcoholic poisoBing. Etcd wrne-diinkers may become sick witk 
detiiiiun tremens. Again, goat is more nettuently deretoped ia cottn- 
tiies in whi^ a strong vine is oniiBarQy (because native] used, ssch as 
Tokay, sherry, etc. Then, again, a tiKkt red wine seetns to have a, 
better eficcc upon digestion than tight white wines, nhich as a rale mrt 
sli^tly more uHd ihvi the former. 

The CDdtinued use ot while Moselle. Pfaetier. Upper Rbioe. and Ethan- 
ga& nines produce dyspepsia much more readily than ligbc Frcocfc wines, 
such as BiHdeaux. for instance. The Utier mdeed is perhaps the beat 
foi dietetic use. although we do not prefer ii to the kic^ of wines. Ae 
Rbeingau wine. The use of the more acid — that is lo say. the li(^Ier 
wiiite wines — and the strond-er wines should be avoided by those whn 
hare a tendency to the passage of gravel in the arine; so also w bete tbefe 
is a tendency to diarrbcca. On the otbcr hand, red wioe which a lid in ' 
tannic acid should not be used hj those in whom ifaeie is a (endcBcy tD 
ConsEipation. 

Medictnally. wines are used under the following ciicamftances: Ftnt. 
as an important agent for maintainioK ttic sirengUi of patients, or d 
itrcngtbening weakened individuals. Thus it is used in the treaaneal 
of cfalotoais. aomia. and conditions of weakness the result of profne 
beroorrbages. long-continued suppuration, and cxbausltng cooditioas: 
also in convalescence from sevete acute diseases. The benefits detbvd 
from Ibe ose of wine and a proper diet in tbese cases is so weJI reeog- 
ntied that it is sufficient simply to menlion it here. In these cases itiS 
best 10 use a strong wine, snch as the Hun^carian wines, or soote gM)d 
red wine, Buignody or Bordeaux. The latter arc especiedly iwlji a M.J 
wbca diarrbda ii present. 
Wme is asciul in the ireaimcQI of nckets and suoh^a^-es^eodB^ <te 
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Hungarian wines, from the lime pbosphale contained in (hem; the im. 
portance of this ingredienl of the wine, however, is questionable. 

Wine is also Used as a stimulant where a weakening o( the heart's 
action either exists or threatens. The causes which may produce such 
a condition, which generally consists of a sudden or subacute diminution 
in the energy of the heart's action, are manifold. This condition is fur- 
ther characteriied by contracted arteries, small pulse wave, weak apex 
beat, and, as a rule, dull heart sounds. There is fainlness, paleness of 
the face, and cool extremities. This condition is often seen in the 
course of acute febrile conditions, especially the acute infections diseases, 
in ihc vomiting of children, in cholera, after great loss of biood, some- 
times in fatty heart, individual poisoning, and in some other conditions, 
a more complete enumeration of which may be omitted. The best wines 
to use for this purpose are those containing carbonic acid; such arc 
champagnes, and their rapid effect is due, according to Quincke, to the 
fact that the carbonic acid hastens the absorption of alcohol. In some 
cases we might give warmed red wine or Hungarian wine. 

During the last twenty years wine has been very much used in the 
treatment of acute febrile diseases, and more especially by the English 
physicians. The latter think they have observed under its use not only 
DO increase of the febrile process, in such condHions as pyxmia, typhoid 
fever, acute exanthemata, or pneumonia, clc. , but even a diminu- 
tion, together with a favorable influence upon the course of ihe disease. 
We shall discuss this question only from a practical standpoint, without 
Mpecially considering theoretical facts. 

The physiological investigations on men and animals, spoken of above, 
as well as a series of experiments performed by some of the already 
mentioned observers upon the artificial production of fever in animals, 
seem to prove that alcohol has the power of reducing the temperature of 
the fevered organism. This antipyretic effect can only be uLiiized for 
therapeutic purposes by administering large doses, while other anti- 
pyretics can produce the same effect more certainly. Besides this, some 
observers have noticed that alcohol sometimes causes a rise of tempera- 
ture in fever patients. Furthermore, even if tl were positively demon- 
strated that alcohol is an antipyretic, we must not forget that it also 
exerts other effects which might entirely nullify the benefits Co be derived 
from the reduction of temperature. Thus it has not been shown 
■hat medicinal doses, in reducing the temperature, also reduce the fre- 
quency of the heart's action. So also its well-known exciting effect 
upon [be brain, frequently caused by large quantities, is not an unim- 
portant consideration in typhus, as well as the acute febrile esanlhemata, 
the more so since experiments seem to have shown that alcohol produces 
dilatation of the cerebral vessels. Otherwise, as Binz has shown, alco- 
hol would be very useful in protracted febrile conditions, where the nutri- 
tion is impaired, because of Its power of diminishing rapid tissue waste 
{see page 358). This, perhaps, is the chief indication for its use in febrile 

The special conditions in which the older observers have considered 
(he use of wine to be indicated are the following: 

Alcohol (wine) is indicated in the febrile process of anaemic in- 
dividuals who become sick with moderately elevated temperature, 
pale alctn. and a pulse of low tension. Such treatment is also apt 
to be indicated in affections of long duration (iypVia'\i awi ^-jaiTOisi^', 
la affections of short duration, as for inatance 'vn pncMm'iTCw., 'Oasq 
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are se1tlt>fn needed. Slimntants arc also indkaled vbenlberc [s a suddcD 
lowering of the heart's action, with the EymploiBS above ennmeraled. 
Also in codditions of collapse, as for inslaoce in typhoid, oving to pro- 
fuse iatestinal dischaiges. Graves and Slokes coosiilec alcohol iodicaled 
when there is great wcahcniitg of ibe bean's acttoo. so that the first 
loond becomes indistinct ot entirely Tantshcs. 

We thiok wine is indicated in all protracted febrile diseases in which 
Ihe nnlrilion is very much impaired. We should therefoie nse it is 
typhoid. In this disease we prescribe it, according to the indivtdtiality 
cd Ifae patient, one quarter to one half litre of strong wine per day. Gcd- 
erally we give Hnagsrian, Marsala, Spanish, or, in severe (fiairlxea, a 
good red nine. Wine should be given in the very beginning of Ihcse 
cases, wiihoai any regard lo Ihe fever. It is onlv when anr of llie coq- 
traindicalions. which will be given later on, are present that the cases 
■bould be nioTe accurately indivtdualiied. The same holds good in 
pjrxmic fever, as well as in the fever of phEhisical palienis, when thej 
are reduced in health and nuiriiion is very much impaired. Not only 
do such patienis bear wine well, bul they generally improve under ite 

On the other band, we do not think thai wine should be used in acute 
febrile diseases of short duration — such as pneumonia, erysipelas — unless 
it is especially indicated Irom some other cause. Ejiperience has not 
shown that wine is actually injurious in these conditions; but since, i 
diseases of shon duration, its action in preventing tissue waste is nt 
an important consideration, and since we have more reliable antipyre- 
tics, while, on the one hand, wine has a tendency to quicken ihe heart's 
action and increase Ihe headache, it appears to us lo be betier not to 
give wine in these cases, unless Ihere exist, as we have already staled, 
special indications for its nse. 

Externally, wine has been used for the same purposes as brandy; Ibis 
is especially true of the ted. which arc rich in tannic acid, in gonort- 
rhcea red wines are often used as menstrua for injecting mixtures con- 
taining such articles as tannin. 

Pharmaceutically. wine is used in the preparation of various tinctures, 
and also as an addition lo syrups, etc. 

In various physiological and pathological conditions, wine as well as 
brandy and even beer are contraindicated. There are, first, childhood or 
youth; secondly, a condition of " nervous irritability," such as is often 
Keen in females; again, the so-called apoplectic habit, with a tendency it 
congestion of Ihe brain, or with hsemoptysis or disease of the heart. 

We can specify no exact dose for Ibc administration of wine; the dose 
varies according lo the quality. We will only emphaaiie the fact ihac in 
young children it is necessary to be very careful — lo lo 15 drops pet dosc. 

It well known that alcoholic drinks are prepared by fermenting the 

S' .ices of other fruits than B'apes: these are also sometimes called win 
lit since these have no medicinal value, we shall pass ihem over, mi... 
lioning only apple wine (cider) which contains some alcohol, with malic 
acid, acetic acid, and salts. It has a slightly diuretic and catharti 
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to it. Here, however, we shall only consider Ihe beer properly brewed as 
above slated. 

The following are the ingredients found in various quantities in Itie 
dlfferant beers: 

Under the influence of the diastase formed from the germinating barley 
Ihe starch is changed to grape sugar and dextrine. Of the former there 
are in (he various kinds of beer from 0.3 to 1.3 per cent; of the latter 5 

Under the influence of the yeast, the sugar is converted into alcohol 
and carbonic acid. The percentage o( alcohol in the lighter kinds of 
Gemian beer is on an average 3; in the heavier 6 to 7 per cent by 
volume; in the stronger English beers this percentage rises to 8 or 10 or 
according 10 Smith, even to 20 per cent by volume. 

The largest part of ihe carbonic acid which is formed, can only remain 
dissolved in the beer under considerable pressure; even then it has four 
times the volume of the beer. As soon as the pressure is removed or di- 
minished the gas escapes very rapidly, thus causing the foaming with 
which we are familiar. In beer thai does not foam there are only very 
small quantities of carbonic acid — from 0,1 to 0.2 per cent. 

The percentage of albuminoid substances is very slight; in German 
beer there is about 0.5 per cent. 

Of the fatty acids (lactic and acetic acids) from o.ooi to 0.5 per cent 
have been found on analysis. Tannic acid is present, especially in young 
beer, intincertain qtianiity. 

Hops give to the beer an oil of hops, a resin of hops, and lupuline, 
which has a bitter taste. The addition of hops prevents the develop. 
ment of fusel oil from the malt; for these reasons fusel oil is only found 
in beer which contains no hops. 

The salts in the beer originate partly from the water and partly from 
the plants used in making it. Analysis of beer shows the presence prin- 
cipally of potassium and phosphoric acid; also sodium, calcium, mag- 
nesium, sulphuric acid, and chlurlne. The whole quantity of salts varies 
tfom O-15 to 0.42 per cent. 

The quantity of water varies from 80 to go per cent. 

Phystetsgical Aition. — Beer is a nutritive material, as can be seen from 
Its composition; its value as a nutritive agent is less due (o the quantity 
of the nutritive materials, than to the fact that it is readily absorbed and 
assimilated. Its value lies In its agreeable taste, the power which ft has 
of relieving thirst, owing to Ihe carbonic acid which it contains, and its 
fovorable influence upon stomach digestion. Its effect upon the brain is 
not as agreeable as (hat of wine, owing probably to Ihe oil of hops 
irhicll it contains, and which has an effect similar to oil of turpen- 
tine, producing in men headache and general depression,* Moderate 
indulgence in beer allows the effects of this oil of hops to be more promi- 
nent; these are unwillingness to make any physical or mental effort, 
and psychical depression. When taken in large quantities the intoxi- 
cating effects of the alcohol set in. Equal quantities of alcohol mixed 
with water do not cause intoxication as soon a.s the beer (Hilger). The 
■tage of excitement caused by Ihe beer- intoxication passes over much 
more rapidly and is more brutal in character than that of wine, while it 
leads to paralysis of the tongue, duincss, and somnolence, much more 
rapidly. 
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But it is because of this depressing efiect of beer ihat it is indicsted 
in cases in which Ihcrc is ncn'ous irritability, if an alcoholic stimulant be 
necessary. 

Beers which ate aduliei-ated with lobaccu. caj'c 
. BCid. salts of iron, etc.. naturally excrl the effect 
in addition to that of pure beer. 

Dicttlic and Therafitulic Afiplicalion.—Yieer is very much used dicti- 
cally, but very rarely as a therapeutic agent. On account of its cheap- ' 
Desi, it is much more popular than wine; on account of the small' 
amount of alcohol which it contains, much larger quantities can be 
laleen. We must remember, however, that beers rich in alcohol, espe- 
cially the English beers, frequently give rise to chronic alcoholism, de- 
lirium tremens, and gout: but experience has shown, that those who 
drink habitually only the lightbeers, such as Berlin white beer, often suf- 
fer from delirium tremens, because of a habit which they have of taking 
drinks of whiskey, between the periods of their indulgence in almost 
fabulous quantities of beer. 

We can lay down no general rules as to the quantity and quality of 
beer which it is best to use: our personal experience would lead us to 
prefer for dietetic purposes the lighter varieties of Bavarian beer. 

There is no doubt that well-brewed and unadulterated beer has the 
power of improving the appetite when taken in small quantities, while la 
a slight extent it Is also a nutritive agent. It should therefore be recom- 
mended for individuals who are antemic and thin, and whose appetite is 
poor. In convatesence from acute diseases beer is also useful, especially 
when the heavy wines cannot be prescribed on account of their cerebral 
effects. Indeed, beer is to be preferred when alcohol is ordered for 
so-called nervous people, in whom wine has so exciting an eSecL 
Wittich has prescribed from 1 to 2 litres of 4-per-cent beer to produce 
steep, and often with good effect, in insane patients (not, however, in 
acute mania). We ourselves have given it for a similar purpose with ex- 
cellent result in nervous patients suffering from sleeplessness. 

Recently beer has been very much recommended in a great many con- 
ditions, as a sort of panacea. It certainly has some nutritive value, es- 
pecially if it contain a large proportion of sugar and albumenolds, btlt 
more cannot be expected from its use. 

We would add, that persons disposed to corpulence should indulge in 
beer very rarely. 

Brandies, etc. 

These liquois are nothing more than strong solutions of alcohol in 
water, with which are mingled various ethereal oils, from Ibe various 
fruits used in the preparation of these brandies. Thus we can dialinguish 
potato, corn, prune, and cherry brandies; cognac made from the skins 
of the grapes, rum from sugar, arrack from rice, gin from juniper berries, 
caraway brandy, bitter brandies, owing to the addition of gentian, and 
absinthe, made by the addition of oil of wormwood. At the present 
time, when it is understood how potato brandy can be purilied of ite ill- 
smelling fusel oil, almost all of the above brandies are prepared from 
this, the various flavors being given by the ethereal oils. Brandies to 
w^ich much sugar has been added are called liqueurs, 

)C of alcohol in the different brandies varies from 3o Eo 50 

physiological AcHta. — It is like that of dilute alcohol, and differi onl 
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(rom it when the brandy is adulterated with many injurious sabstances. 
Thus the fusel oils, which are higher memhers of the homologous series 
10 which ethyl, amyl, and propyl alcohol belong, although they have an 
action similar to that of ethyl alcohol, yet they are the most frequent 
cause of the evil effecls which the cheaper brandies, which are rich in fusel 
oil, have upon the lower classes. 

So also the oil of wormwood * present in the absinthe is the cause of 
the tetanoid and epileptiform convulsions, which are not ordinarily 
found in chronic alcoholism. Adulteration with nitrobeniote f may give 
rise to even fatal diseases. 

DirUtie and Tkeraprnlic Application.— Vie cannot here enter noon any 
long discussion concerning the dielelic value of the brandies. Their in- 
jttrious effect when taken in too large quantities is so generally known, 
that it is useless to discuss it. We cannot deny, however, that under 
proper circumstances, and when taken in proper (small) quantities, 
brandy is a useful agent. A small quantity given after a rich meal with 
fatty food, has an excellent effectupon dtgeslion. The custom of passing 
around liqueurs after meals Is therefore a good one. 

Nor can we deny that the addition of a small quantity of brandy to the 
water which is drunk to cool off the healed body renders the water less 
injurious than when it is taken pure under the same circumstances. 
Furthermore, it is certain that a dose of brandy enables a workman em- 
ployed in damp aod cold weather, and who has been very much wearied 
by considerable physical exertions, to undergo a larger amount of labor. 
Furthermore, brandy, with poor people, takes the place of the expensive 
spices with whict the well-io-do petson renders his food more agreeable, 
and. also more digestible. 
- it is Ime [hat even in these cases, as the temperance societies urge, 
brandy is not an absolute necessity. A sufficient supply of food, or, 
what IS not so %,aaA, the use of coffee, etc., will replace it. We do not 
nrge, however, that even a moderate indulgence in brandy is an absolute 
necessity, for It is undoubtedly true that with those who have not the 
proper amount of control over their appelilcs even this moderate dielelic 
use of brandy may end in the habit of intemperance. But what we affirm 
In spile of all this is, that, when properly used, these liquors are bene- 
ficial. , 

Medicinally, brandy is used as a stimulant only in cases of sudden 
sinking of the heart's adion. when it is important 10 stimulate It 
promptly. Bui for this purpose wine should be preferred, and the in- 
dications for its use have been thoroughly discussed. In other condi- 
tions also, in which alcohol is given medicinally, wine should likewise be 
preferred: thus in febrile diseases, which we have indicated above; here 
also the contraindications to the use of alcohol were given. When al- 
cohol is to be used as a disinfectant, spirits and the brandies are to be 
preferred; thus Lcyden uses brandy with success in gangrene of the 

Ejtternally. diluie alcohol and brandy are very much used: first of all 
in hyperidrosis, bolh local and general. We have seen the night-sweats 
of phthisis almost entirely disappear for a time by washing with brandy 
or spirits, and the same procedure is very useful in ihe disagreeable 
local perspiration of ihe feet or hands. Even when taken internally 

• Compare Oil of Wormwood, \ Compare Nilrobcniole. 
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Aleabai mises witk vhct m Taiion* [Mi yn ni oo*. ihc diffmal coa- 
ccntnctoas gnr»K ns vuioai prcpaiatiaaB. 

I. SfiiriniE villi atoolam* s. akottodisMns — alcohaj free fnm wacer; 
profienies. page 346. 

a, SpiriiDs villi mlificalissianis, alrabol vini. — higWr rulified aloo- 
iKd, — has a specific graviir of 0.830 to 0.834. and cvaiains fcom ^ to 91 
per eeol of alcohol. 

3. Spa. viai iccilficaCDS. siHritos "<■'"«■» — lectificd alcohol; specific 
etavity a.eqi to 0.693: has 63 to 69 per col of alrohol. Both of the 
latter preparations are not atr^ intemallT, bal only in the prepaiBtiiMI 
of drngs; Ibe first is nol al all ucd. 

*Spir. vtni — rav spirits — ordioarily conlains 50 per fent of alcohol, 
and is prepared from varioos sDbElancFs. The ordinary kinds are : Sfriri. 
tat colani taberosi — potato alcohol — has ihe disagireable odor of fusel 
oil; sptritus fnimenii: whiskey : spiritiix vini ftallici — brandy obtained 
IfORi fermenled grapes — and has an agreeable odor. Spirics rich in alco- 
hol ate arrack, mm. and cf^oac. Ordinary diluicd spirits are some- 
tttnes termed aqua ritx. Liqnors are simply ordinary diluted spirits 
flavored and sugared. Tbe taste, odor, and action of ordinary brandy 
and cpirils can be modified by biner and aromatic-bitter substances. 

KuMYs. 

Tbe milk of some species of mares has as much b« g per cent of sngmr. 
while that of women contains at most 6 per cent. Coir's milk contBna 
at moat 4 per cent of milk-sugar. On feimeniation. such milk turns iMo 
a strong alcoholic drink, of white color and agreeable acid taste (owing 
to the COi). which has long been used for similar purposes by the 
Bubkiri and ICirgls. Fre^b kumys conlains. in addition to the milk 
componenis (such as tats, lactic acid, milk-sugar, and salts), t 10 3 per 
cent of alcohol and o.B per cent of carbonic acid. 

fAyiuiegiriif AcHan. — When kumys is taken fresh, at the ordinary 
temperature of fermentation or by tbe addition of warm water (as Pos- 
tJnkoff and Messing think it ought lu be taken), it causes a feeling of 
warmth in the stomach and over the whole body. It is only when '' 
taken cold that, according to Siahlberg, it produces a cold feeling in the 
■tomach. 

At the beginning of a systematic kumys cure the stomach always gels 
out of order. When one has become accustomed to it, however, and the 
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palient can take from J lo 6 bottles (3000 lo 4000 grms.) daily, the follow- 
ing effects are obtained from ils use : 

The appetite lor other food is diminislied; the excretions are increased. 
and have a peculiar odor; the specific gravity of the urine is also aug- 
mented; perspiration, especiBlly in warm weather, becomes very pro- 
fuse. The mucus membranes are irritated and secrete an increased 
amount of *nucus: this irritation may even go on to the production of 
a. conjunctivitis. The sputa of those suffering from phthisis become 
more copious, but looser, and have the odor of kumys. 

The rapidity of the heart's action is at first slightly increased, and then 
rapidly diminished. The psychical effects are the same as those pro- 
duced by alcohol: there is a slight degree of intoxication {6 bottles o( 
kumys have about as much alcohol as two bottles of champagne), a feeU 
ing of well-being, and increased physical and menial capability, followed 
by weariness and drowsiness, which arc apt 10 continue throughout the 

After several weeks the face takes on a rosy red color, the eyes glisten, 
and the respiration is leiis frequent but deeper, while the capacity of the 
lung in phthisical patients is increased. The patient becomes fatter and 
the weight is increased. 

Menstrual loss is at lirst diminished in qnanlity, but soon becomes 
normal again. The effect upon the movements of the bowels is uncer- 
tain, but it is probable that Ihey are more frequent and the amount of 
fleces increased. AH these physiological effects can be accounted for 
by the components of kumys. 

ThirapftUic jipplication.^-Y.\X!i\-ji IS very much lauded, especially by 
the Russian physicians, as a cure for phthisis. It is of course not a 
apedlic against this process, but is without direct influence upon the 
local action going on in the lungs, although Postlnkoff and some others 
affirm that under its infiuence infiltration is diminished and cavities con- 
tracted. The statement needs further confirmation. 

The importance of kumys in the treatment of phthisis lies especially in 
the fact that it is a superior nutritive agent. 

Stahlbcrg and Brzcinski advise that the cure should not be begun 
when the phthisical process is accompanied by a continual fever. Where 
there is a tendency to haemoptysis great care should be taken in using 

The kumys cure has not shown itself so important in the cure of 
phthisis as it was expected ten years ago. 

Kumys is also said to be an excellent nulrltive agent in other cachectic 
and aniemlc conditions. Thus, in ordinary, or In ansemia from loss of 
blood; 50 also in diseases accompanied by extensive suppuration, in con- 
tinued diarrhcsa or in bronchorrhcea, in anemia after long acute disease. 

Contraindications generally given are organic disease otnhe heart and 
vessels, general plethora and apoplectic habit, organic disease of the 
nervous centres, liver, and kidneys. 

The opinion that the good effect of kumys Is only obtained by a 
lOjourn in the Steppes is erroneous, for good results have been obtained 
in Moscow, Warsaw, Wiesbaden, etc.; while, on the other hand, ex- 
perience has shown us that the climate of the Steppes is without effect In 
the cure of consumption, when for any reason (individual idiosyncrasy, 
etc,) the daily quantity of kumys is diminished to z ui ~ ' 
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Cklorotorm. 

ChloFoform or fonnyl trichloride. CHCli. is produced by the diied ac- 
tion of chloiiiiE apau melbane aad methyl chloride; also by the distilla- 
tion of methyl and ethyl alcohol, aad of acelone. etc., with cblaride of 
linie. or by warming chloral in a potash solution. 

It is a colorless, clear, highly refractive Quid, aat miscible with water, 
and boiling at 6i' C. 

The commercial chloroform is frequently rendered impure by admix- 
ture wilh alcohol, aldebyde, ethylene and ethylidene dicbloride, and can- 
not therefore be used therapeutically. 

The following are the reactions of pure chloroform; 

It does not change vegetable colors. A mixture of chromic and sal* 
phuric acid is not turned green; while the chloroform should not turn 
brown under the action of sulphuric acid or potash lye. 

Even pure chloroform is rapidly decomposed under ibe action of ain- 
light. chlorine gas and hydrochloric acid being given off. To prevent 
this it should always be kept in the dark, and mixed niih i per cent of 
absolute alcohol. This latter admixture renders lis decomposition diffi- 
cult, even in diSuse sunlight. 

A piece of potassium iodide and starch is a good (est for free cblotine 
in the chloroform; if the gas be present, it will turn the part blue. To 
purify any suspicious (undergoing decomposition) sample of chlorcrforoi, 
mix with 4 volumes of water and pour off the supernatant liquid. 

Physiological Action. 

The action of aicoho! and chlorofonn are qualitatively 
very similar; that of the latter is more rapid, more intense, 
and does not last as long as that of the first, on account of 
the greater volatility, more rapid absorption and excretion 
of the chloroform. 

Before chloroform was known, the insensibility of alco- 
holic intoxication was used for the performance of painful 
surgical operations. 
H TAe Absorption of Chloroform into Ihe Organism. — Since the 

B absorption of chloroform into the blood and organs is more 

B dependent upon its physical properties (volatility) rather 

H than its affinity for the tissues of the body, the rapidity 

I with which it produces narcosis and the length of its dura- 

H tion vary with the temperature and atmospheric pressure. 

K At higher temperature and a greater pressure it is more 

K rapidly absorbed. At liigher temperature also the narcosis 

■ passes off more quickly. 

m Like all volatile bodies, chloroform is absorbed by the 

P unbroken skin; it can even produce general narcosis after 

K one and a half hours' application to the integument, in spite 

I of all means taken to prevent its absorption through the 
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mucous membranes or the lungs (Roehrig). According to 
Parisot, substances which are not absorbed by the skin 
■when in watery solution are absorbed when dissolved in 
cliloroforni. Thus atropine, when applied to the skin of the 
forehead in the shape of a chloroform solution, in the 
space of g minutes produces a maximum dilatation of the 
pupil, being absorbed because the chloroform has dissolved 
the fat of the skin; this is confirmed by the fact that even 
a watery solution of atropine will be absorbed by the skin, 
if it has first been deprived of its fat, Roehrig, how- 
ever, thinks that the atropine is vaporized with the chloro- 
form, and thus exerts its effect. 

Of course chloroform is more readily absorbed through 
the mucous membranes and in the form of a vapor by the 
lungs. 

Under what form chloroform remains in the blood of 
living beings, we do not know; after death from chloro- 
form, only small amounts have been found in the blood, 
but its decomposition products (such as hydrochloric acid 
and formic acid; Buchheira) have not been shown to be 
present in chloroform. It is therefore an open question 
whether, in the living organism, chloroform undergoes any 
alteration or not, tlte more so since the circumstances under 
which it is excreted have not yet been thoroughly studied. 
Lallemand has found that it is excreted unchanged, in 
from 30 to 50 minutes, by the skin and respiratory organs. 
In the urine it has also been found (Hegar). 

The prime effect of the chloroform is chiefly upon the 
substance of the nerve-cell. But what portion of nerve- 
substance is thus altered, and what chemical alterations of 
the nerve-cells and fibres are the basis of these functional 
disturbances, we can only surmise. The hypothesis of 
Lacassagne, that chloroform only suspends the vibration 
of the ner\-e-moiecules, is no explanation. L. Hermann 
believes that chloroform, like many other anassthetics, has 
the effect of swelling up and dissolving the protagon of 
the living nerves; and furthermore, he believes that the 
efficacy of the various anaesthetics depends upon their 
greater or less solvent action of this substance. Kussmaul 
has also shown that chloroform renders albumen more fil- 
terable and less coagulable, while H. Ranke has demon- 
strated that bubbling chloroform through a clear solution 
of nerve- substance in a short time causes a cloudiness; 
besides this, we know that the myosin sometime's coa.^'i- 
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lates in cliloroformed animals. Neither hypereennia (Carter) 
nor anjemia (CI. Bernard) of the nerve-centres will account 
for the nervous phenomena to which chloroform gives rise. 
The alterations in the blood itself, as we shall show later 
on, are certainly not the cause of the functional disturb- 
ances. 



ActJTE Chlokoform Action, 

Locally, the evaporation of chloroform upon the skin 
produces a feeling of cold. If the evaporation be prevented 
we have a burning sensation, inflammation and reddening of 
the skin, and an eruption, wilh the formation of blisters. 
After a time a local anaesthesia sets in, due partly to the 
cold or, if evaporation was prevented, to the paresis of the 
sensory nerves of the skin from the effects of the chloroform 
absorbed through the skin. 

Upon all of the mucous membranes, the conjunctiva, 
mouth, pharynx and stomach, chloroform produces a sensa- 
tion of warmth and burning; in the nose it produces the 
effect of a sweetish odor; it also causes difficult respiration, 
and, by reflex action, increases the secretion of saliva and 
tears. Later on there is deafness and diminished sensibil- 
ity at all localities with which it comes in contact. Taken 
in larger quantities it causes symptoms of gastro-enteritis, 
abdominal pain, vomiting and diarrhcea, which persist 
long after the disappearance of all the general symptoms 
to which the chloroform may have given rise. 

The purely general effect is best studied by inhalations 
of chloroform vapor mixed with a sufficient amount of 
oxygen; for, when given by the stomach, the local efitects 
mask the general symptoms; when administered without 
a sufficient amount of oxygen, death results from suffoca- 
tion. Recovery from the effects of the drug takes place 
much more slowly when it is given hypodermically, or by 
the stomach, than after inhalation, because in the former 
case additional quantities of chloroform are being con- 
stantly absorbed. 

Different animals bear chloroform with about the same 
general effects, but the narcosis resulting from the inhala- 
tion of chloroform is neither as deep nor does it last as 
long in cats, rabbits, and dogs as in men. Tn birds the an- 
aesthesia is of shorter d\iration. Cats and rats die very 
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quickly from chloroform, from paralysis of respiration. In 
frogs a few drops cause paresis and loss of sensibility and 
the reflexes in a short time, without causing any prelimi- 
nary excitement; other cold-blooded animals, such as snakes 
and lizards, can stand much more. 

We shall now describe the general symptoms resulting 
from the inhalation of chloroform. The " intoxication" 
here produced, like that of alcoho), can be divided into two 
stages — that of excitement or irritation, and that of paresis. 
The relative duration and intensity of each of these stages 
varies in the different individuals: in children complete un- 
consciousness and insensibility set in after a few respira- 
tions. In irritable people, however, or those addicted to 
drink, the stage of general irritability is very much increased 
in length, and may even take the form of a violent mania; 
in some unconsciousness and insensibility {anjesthesis) only 
set in after fatal doses. 

The first of the general effects observed is a feeling of 
warmth which spreads over the whole body; also a disap- 
pearance of all disagreeable sensations, such as tickling, 
pressure of the clothes, etc., thus giving rise to a feeling of 
extreme well-being. This is followed by formication and 
prickling in the extremities; the fingers and toes are numb, 
and the acuteness of sensation is dulled. Then clearness 
of thought disappears, the speech becomes confused and 
incomprehensible. Everything appears as though covered 
by a veil; sight is not clear, and the hearing diminished; 
sounds become dull, and as though coming from a great dis- 
tance. Hallucinations and illusions occur, ideas flow faster, 
and a delirium characteristic of the individual sets in; some 
sing and rejoice, others cry and complain. While this stage 
of alcoholic intoxication is accompanied by clearness of 
thought, speech, and wish, this is not the case with chloro- 
form: the chloroform excitement resembles in the very be- 
ginning that of alcohol and wine after large quantities have 
been taken. 

Besides the above symptoms, we see the face become red, 
the skin warm and moist, the pulse and respiration more 
rapid, while the pupils are contracted. If the patient be 
chloroformed immediately after a meal, vomiting frequently 

Soon complete Insensibility results. The stage of excite- 
ment is followed by rest of mind and body. The muscles 
are relaxed; if an arm or leg be raised, it drops as though. 
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it were dead. There is no resistance to any movement. 
The masseters are last of all the voluntary muscles to be 
relaxed, and even after all the other muscles are paralyzed 
there is still a convulsive contraction of the masseters; ! 
sibility disappears last of all in the region of the forehead 
and temples, so that no reflex movements can set in. The 
only reflex result of the irritation of the skin or auditory 
nerve is a slight dilatation of the contracted pupils. The 
eyelids are closed, and sensibility is lost. Still a dream-like 
stale seems to continue, so that the anaesthetized patient 
murmurs disconnected sentences, as though in a dream. 
Now the most painful operations may be undertaken with- 
out the pain being felt; some say they felt touch but not 
pain during the operation, while others cry out and Strug- 
gle slightly, and yet have no recollection of pain after the 
operation Is over. 

The pulse is calm, slow, and sometimes weakened; there 
is a slowing of respiration, and snoring in consequence of 
paresis of the soft palate. 

If no more chloroform be inhaled, the ansesthetized pa- 
tient awakes afters to 30 minutes, sometimes only after 10 to 
zo hours; the less the respiration is affected the more rapid 
the awakening. He opens his eyes, but isstill confused and 
his recollection clouded; the heart's action becomes stronger, 
and finally motility returns; some vomit again, or shive 
and fall into collapse. There maybe no further sequelie 
orvomiting and severe headache may persist for twenty-four 
hours; sometimes there is jaundice, and bile is found in the 
urine; at other times there is temporary albuminuria. 

When the inhalation of chioroform is continued,, the pa- 
ralysis of all parts becomes more and more complete, until 
finally no reflex dilatation of the pupil and no closure of 
the eyelids occurs when the conjunctivEc are touched; con- 
tinuance of the respiration and the beat of the heart show 
that life still exists; these functions also constantly become 
weaker and slower. The pulse is thread-like, irregular and 
intermittent; respiratory movements slow; tliere are signs 
of carbonic-acid poisoning: cyanosis and protrusion of the 
eyebails; dilatation of the pupil, and finally the patient 
dies from paralysis of the heart and respiration. 

The amount of chloroform necessary to produce these 
symptoms varies in different individuals from 1,01030.0 
grms. 
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Effect upon t^e Individual Organs and Functions, 

There is no doubt that chloroform as well as aJcohol 
produces direct alterations in the nerve-substance, and that 
most or all of the nervous disturbances are due to these, and 
not secondary to changes in the blood (anjemia, hyperEcmia, 
Stasis in the cerebral capillaries, etc.). Floiirens, Longet, 
and Coze have shown that in etherized and chloroformed 
animals the difiereiit portions of the central nervous system 
lose their irritability to the electric current and other irri- 
tants in the same order that they lose their functions. 
Bernstein and Lewisson chloroformed bloodless frogs, or 
those in whose veins only a 0.7 per cent solution of sodium 
chloride circulated, and saw all of the ordinary effects of 
chloroform result, although they set in rather more slowly. 
According to L. Hermann, animals which have only a color- 
less circulating fluid can be brought under the effects of 
chloroform. 

The nerve-cells, and of these those sensible nerve-cells 
lying in the gray substance of the cerebral hemispheres, are 
most rapidly brought under the influence of chloroform. 
The motor nerve-cells withstand its effects foralonger time, 
as is seen from the ordinary phenomena of chloroforming, 
and also from direct experiment. 

Hitzig's motor manifestations, following upon irritation 
of the motor centres of the brain, will take place for a long 
time after the animal has been brought under the influence 
of ether or chloroform. 

In the stage of complete insensibility we have still left a 
reflex irritability of the voluntary muscles, as well as the in- 
voluntary muscles of the vessels and pupils; after these are 
paralyzed we have still the movements of respiration and 
the heart. It is due to the difficulty with which the ganglia 
of the medulla oblongata and heart are paralyzed that we 
are able to use chloroform in practice. Doses which par- 
alyze the motor ganglia also are dangerously near lethal 
doses. The centres for reflex movement in the spinal cord 
are sooner affected, however, than the respiration and circu- 

Even after all of the ganglia in the brain and spinal cord 
are paralyzed, the nerve-fibres both of the peripheral, sen- 
sory, and motor nerves are still irritable; only when the 
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feet (H. Ranke); so also butyl ether, and probably many 
other substances of this class. 

As to the eSect upon the involuntary muscles, we know 
little. The uterus can contract even in the deepest chloro- 
form narcosis, so that a paralysis of the uterine muscular 
tissue can only be imagined after the largest doses; the 
muscular coats of the vessels are also only with great diffi- 
culty inftuenced by chloroform. 

After the injection of chloroform under the skin or into 
the stomach (less often after inhalation), the heart and vol- 
untary muscles undergo fatty degeneration (Nothnagel). 

Respiration. — In the very beginning of chloroform inhala- 
tion the local irritation of the branches of the trigeminus 
which supply the nasal mucous membrane causes, as a reflex 
result, either a slowing or even a temporary stoppage of 
the respiratory movements, a cessation of expiratory move- 
ments, and convulsive closure of the glottis. These symp- 
toms are entirely wanting if diluted chloroform be inhaled, 
or if the animal experimented upon be tracheotomired 
(London Committee). In the latter, on the contrary, the 
respiration is rendered very superficial because of the irri- 
tation of the vagus. By means of this reflex action the or- 
ganism is prevented from absorbing too much of the chlo- ' 
roform. In animals in whom the vagi have been cut the 
respiration ceases entirely after two minutes of tracheal in- 
halation (in consequence of a severe irritation of the respir- 
atory centre) (Knoll). In deep chloroform narcosis, with- 
out exception, the respiration becomes slower and softer, 
and it may cease entirely, death setting in. 

The pure chloroform effect is often clouded by carbonic- 
acid poisoning, which sets in either in consequence of in- 
sufficient respiratory movements, and the dyspnoea due to 
the insufficient amount of air inhaled. 

Circulation and Blood. — Of all the nervous apparatus, in 
most men and animals, that of the circulation has the great- 
est power of endurance, so that the heart can act for a long 
time after the paralysis of the brain and medulla. Still there 
are exceptions ; and the London Committee observed that 
when concentrated chloroform vapor was inhaled through a 
tracheal fistula the heart was the first to be paralyzed. 

Generally, both in men and animals, the rapidity of the 
pulse as well as the blood-pressure are at first increased, 
but diminished later on, when there is a slowing, weaken- 
Ja£; and irregularity of the heart's action ^Jtom\ to \ of the 
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normal) and dilatation of the peripheral vessels (Scheines- 
son, Vierordt, Lenz); all this owing to primary irritation 
followed by secondary paralysis of the muse ii!o-mo tor 
nerves of the heart and vessels. In some men and in rab- 
bits (Dogiel) immediately after the iirsl inspiration of con- 
centrated chloroform vapor there is a temporary slowing 
of the pulse for the same reasons as those given above to 
account for the slowing of the respiration. 

In deep chloroform narcosis, irritation of the sensory 
nerves in animals produces little or no reflex increase in the 
blood-pressure (Bowditch and Minot). 

In the living circulating blood of animals under the in- 
fluence of chloroform no alterations from the normal have 
been demonstrated, even when the chloroform vapors have 
been allowed to play directly around vessels lying free, such 
as those of the frog's mesentery (Schenk). If, however, 
blood be taken directly from the vein and mixed with chlo- 
roform it undergoes great alterations. The blood-corpus- 
cles swell, become round, and dissolve finally, as Hermann 
thinks in consequence of the dissolution of the protagon, 
which forms the blood-corpuscle stroma; in some animals 
also (not in man) if the blood be in an oxidized condition 
thehiemoglobin is crystallized from il (B6ttcher); further- 
more, there is a brick-red deposit, which contains much 
chlorine. Notwithstanding this, but little chloroform can be 
gotten back again from the blood, while if the chloroform 
have been mixed with blood-serum alone almost the whole 
of it can be obtained back again from the solution. Al- 
though alcohol coagulates all of the albuminoid components 
of the blood, with the exception of globuline (the fibrino- 
plastic substance), chloroform acts only upon the blood -glo- 
bules and the globuline, the latter of which it precipitates 
from the serun* also. We must suppose that chloroform 
enters into a firm combination with the red blood-globules 
(Schmiedeberg). Blood mixed with chloroform is much 
more slowly reduced by reducing agents than normal 
blood (Bonwetsch). For the present, it does not seem 
probable that these theoretically important facts will hold 
good in reference to living blood; for if the blood-corpus- 
cles were dissolved by chloroform in the living bodyj then 
we should expect to find the coloring matter of the blood 
in the urine — which is not the case. Besides this, the fact, 
demonstrated by Schmiedeberg, that chloroform does not 
combine with the blood -corpuscles, even ou\.sv6.ft i^iV 'Cwi 
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body, if the blood be oxidized, is against the idea thatsui 
a combination takes place in the living body. 

The bodily temperature rises during the period of excita^^^* ^ 
tion in the axilla from 0.1° to 0.8" (SJmonin), and sinks in th» «^ 
Stage of ana;sthesia from o.s" to 3.0° C. (Dumeriland others)C^^~^ 
without, however, diminishing directly as the depth of th* ** 
anaesthesia. According to Mendel this sinking is mor^^* *^ 
rapid in the cranial cavity than in the rectum (?), In the eaiK -^^^S 
of the rabbit, however, sometimes a slight rise of tern— "^^^ 
perature was noted, coincident with a dilatation of the blood — *^— 
vessels. The cause of this lowered temperature is partly^^*''' 
the increased radiation of heat by the'skin, together with a-'^_.^ 
diminution in the production of heat, owing to diminished f^^ '^ 
blood -pressure slowing the circulation, and muscular inac- — '^^^ 
tivity. 

Tissue metamorphosis has always been supposed to be '^ -^^ 
diminished by chloroform, without however any accurate =-^S 
experiments having been made upon the subject. This con- 
clusion wasarrived at from the lowered heart's action, and 
blood- pressure and muscular inactivity. According to 
Eulenberg-Struebing, chloroform in the system alters the 
relationship existing between the amount of nitrogen and 
phosphoric acid excreted, in such a manner that the 
relative amount of the phosphoric acid is very much 
increased; they believe this to be due to the action of 
chloroform upon lecithine (a combination of neurine with 
fatty acids and glycero-phosphoric acids); and thus the 
theory of Hermann would be confirmed, according to 
which chloroform has a chemical action upon the 
nerve-substance, and in this way produces anaesthesia. 
They also seem to agree with the opinion of Zuelzer 
in conditions of depression of the nervous system — the 
wear and tear in the nerve-substance is greater than that in 
the muscular tissue. 

We have already called attention to the fatty degenera- 
tion of the heart, liver, etc., which is apt to take place in 
intense chloroform-poisoning. 

In the urine both of men and animals after the internal 
administration of chloroform, we often find the presence of 
biliary coloring matters (Nothnagel, Naunyn), but never 
the coloring matter of the blood; sometimes albumen, and 
a classof substances which reduce copper in Fehling's liquor, 
and which were supposed to be sugar, but according to a 
note in the Zatue/, and according to the experiments of 
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Jegar. it is nothing more than the chloroform excreted 
nth the urine, which also has the power of reducing Feh- 
ing's solution. 
Death from Chiorofornu — Many cases of so-called chloro- 
irm death are due to the use of impure chloroform, or 
Jie administration of chloroform with an insufficient amount 
f air, in consequence of unskilful manipulation, or insuffi- 
[ent ventilation of the air-cells where the respiration is 
Uperficial (death in these cases being due to suffocation 
nd not to chloroform); some also are due to shock from 
iperating during imperfect antesthesia. There still remains 
, large number, however, which are due to the poisonous 
iction of the excessive amount of chloroform which has 
teen inhaled (such are cases of suicide), or to some indi- 
idual peculiarity (weakness of respiratory or circulatory 
(iparatus, fatty heart, disease of the valves, etc.). We can 
listinguish two ways in which death is produced by chloro- 
Drm: either the heart is suddenly brought to a stand-stili 
hrough paralysis of its musculo-motor apparatus, or the 
tatient dies suddenly from collapse (syncopal). Several 
ESpiratory movements may be made after complete disap- 
learance of the pulse. On the other hand, the respiration 
Bay cease suddenly in consequence of paralysis of the res- 
Hratory centre in the medulla, the heart still continuing to 
leat: the respiration cannot be again restored in these 
ases. We saw a case in which artificial respiration was con- 
inued for half an hour, as long as the heart continued to 
«at, without success. What share the gas bubbles (which 

Es is unknown) which have been found after death from 
loroform in the vessels and heart take in the cause of 
ieath from chloroform, has not yet been shown (Langen- 
leck, Sonnenberg). 

The fatal dose of ehloroform is not readily determined. Death 
las followed after the inhalation of z.o grms., while other 
ttdividuals can stand 30.01060.0. Sometimes death sets in 
fter the first few inhalations, while at other times not until 
hloroform narcosis has lasted for hours. 

An autopsy reveals nothing abnormal further than the 
iresence of a chloroform odor). 

Chrome Chloroform Poisoning. — Chloroform is much more 
arcly used chronically than alcohol or other anaesthetic . 
.gents. In addition to disturbances of nutrition due to loss 
»£ appetite, there are also periodic psychical disturbances, 
~" there are intervals of freedom from psychical symp- 
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toms. alternating with madness or melancholic attacks 
(Biichner, Bohm). 

Therapeutic Application. 

For therapeutic purposes chloroform is either inhaled ^^^ 
rubbed upon the skin externally; recently it has been i*'" 
jected hypodeimically. 

These methods of application are quite sufficient, a** 
experience hitherto has shown no conditions m which 0«^^ ] 
of ihem did not answer the purpose. 

In the first place, the remedy has been very little used ^« 
diseases belonging to the field of internal medicine, ^^'j 
shall not enumerate the conditions in which it has been tri- _ 
and then again given up — such as pneumonia, cholera, int^ M 
mittent fever, and many other conditions. Husema.*'^Jf 
praises it as a palliative remedy in vomiting (of pregnan < 
phthisis, alcoholism). Chloroform is indicated, howe\^^ 
and does good (inhaled, or injected hypodermically) in Ihc::^^^^^ 
conditions in which, owing to its anassthetic action, it 
necessary to relieve temporary pairr, or when it can be e^ ^^ j ^ 
ployed as an anassthetic. In its application we must alwa, .^^^i 
Temember that its power of relieving pain or spasm is n "^^^l 
due to any effect upon the peripheral, but upon the centr^"^^ 
nervous apparatus. 

Chloroform inhalations are very useful in some cases c 
spasmodic cough and spasmodic dyspepsia, which often c. 

' ■' ledy; thus, in the so-cal 

isthmatic attacks, of i 



monary phlliisis. In othe- 
may become necessary t« 
in chorea when the tnuscu 
in epilepsy when the attack: 
I of the lung ■ ■ 



not be relieved by any other r 
spasmodic asthma, also in th 
physematous patients, or in pi 
spasmodic affections indications i 
satisfy an indicatio vitalis: ihi 
lar movement is constant; alsi 
are almost constant, and oedet 
It has also been used in severe cases of tetanus, when life iS 
endangered by a direct spasm of the inspiratory muscles- 
In neuralgic affections chloroform is less useful, and i» 
secondary to morphia. Its application in delirium tremens 
is not altogether unlhought of, but since we have chloro- 
form it wilt be entirely superfluous; this is especially true 
of the psychopathies (mania, etc.). 

The use of chloroform as an anaesthetic in surgical oper- 
ations is very extensive. We cannot here mention the indi- 
vidual operations in which it maybe inhaled, but only those 
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in which it should not be used. For there are very few 
operations in wliich it cannot be used. The object of anjes- 
thesia is chiefly to avoid the pain of the operation. In ad- 
dition 10 this we have tlie advantage gained by operating 
upon a patient who is quiet. Again in some cases the re- 
laxation of the muscles which anicsthesia produces is an 
important consideration: thus in reposition of hernias and 
the reduction of dislocations and fractures. In children, 
narcosis may be necessary in order to be able to make a 
thorough examination. Finally, the psychical irritability 
produced by and the after effects of the severe pain from 
any operation may be avoided by anaesthesia. Thus Snow 
3nd Simpson have shown that under precisely similar con- 

' ^"-tions the mortality from operations in which chloroform 
"^s been used is smaller, than when chloroform was not 
Used. 

For all of these reasons chloroform has become a very 
Pppular ansesthetic, to be used in most surgical operations, 
-There are few opferations in which it is not used — such as 

i*«e reduction of slight dislocations, extraction of teeth, and 
**Pening of abscesses: in these operations it is only used in 

'■v«i-y sensitive individuals. 

Husemann very properly observes thatthe relatively large 

>?*Uniber of cases of death from chloroform which are seen 
*•* these important operations are possibly to be explained 

^"y the neglect to wait for complete narcosis before begin- 
JV'ng these trifling operations, and thus shock is produced; 
J^Sides this, we must remember that in these minor opera- 

■"■Ons narcosis is produced and the operation conducted 
I'ithout the assistance of another physician. Chloroform 
***Ould not be used, or, if used, only with the greatest pre- 
cautions, in operating around the mouth and pharynx, for 

. *M«re is danger of the blood running down the trachea and 
"'it being coughed back during the anaesthesia. Anasthe- 
**a should be avoided in performing tenotomy where the 
*-*ii4on is to be held tense; also in lithotripsy so that the 

' 'patient may be able to testify as to his subjective sensations. 
^-*ii the other hand, chloroform should be given in operating 
**pDn vcsico-vaginal fistulie, notwithstanding the opposite 
^>ews of some few individuals. We will give the general 
^^Qntralndications to the use of ansesthetics later on. 

In ophthalmic surgery chloroform is very much used in 
'^^taract operations, etc. We do not think \t ne.c.e^.'iafi V'a 
*tate alJ of the fndividual operations oti t\\e c^c \w.N)Vvia- 
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chloroform should be used; we shall leave that to specS^ 
works on ophthalmology. _«ii.- 

The employment of anesthesia during labor has beS^^Xiftl 
very much discussed. Experience teaches us the foUowifc ^ V^ft? 
facts: Upon the child in utero, chloroform {used durii* * \i^\ 
labor) has no evjl effect: at least no case is known in whic» * * i^ 



e of the ansesthei 
upon the foetus, 

The effect upon the uterus 
the muscular system — that is, 
lo to 15 minutes pains entirely 
also seems that after the use 
hemorrhage and retained plac( 
contract! 



was followed by any evil resul 
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is like that upon the rest (_— ^ 
I relaxing one; in the fires'* »'^^ 
cease, but return again. VI- 
»f chloroform post-partutit* *^ . 
nta from deficient uterin* b^"* * ' 
re frequently than withou' kJ <^' 
■■ - ■ iclrl=»«-" 
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For these reasons chloroform i 
used in perfecting normal labors. It is only used in womerr* ^* *-" 
who are hypersensitive to pain, or in cases in which th^ ** ^ 
pains are strong and frequent, and where there is danger oft <^ 
rupture of rigid soft tissues in consequence; in these casesa ^* ^' 
the diminution in the number and force of the pains which«*_— 
chloroform produces gives time for the soft tissues to di — ■ 
late, and thus prevents laceration. Anaesthesia should also <:^ ' 
be employed in cases of " stricture of the uterus," spasmodic ^^^ ■ 
or hour-glass contraction of the uterus, after other reme- " - 
dies have been ineffective. In the "eclampsia parturieo- 
tium" excellent results have been obtained, the attacks be- 
ing entirely prevented by the narcosis, while the labor is 
completed. The greater and more painful obstetric opera- 
tions (with the exception of the lighter forceps operation) 
are generally performed with the patient under the i " 
ence of chloroform (such operations are cases of turr _ 
embryotomy, etc.). Where the placenta must be separated 
by the hand from the uterine wall, inhalations of chloroform 
have been found very advantageous, provided that th 
no hemorrhage. In severe after-pains, after all othei 
edies have failed, chloroform may be tried. 

There is a number of conditions in which chloroform 
should be used with great care or even entirely avoided. The 
first is true of young children, especially infants at the breast 
and very old people. It is true that chloroform narcosis often 
passes off in these cases without harm; on the other hand, 
we must remember that children are often anaesthetized 
after a few respirations, and that in old people paralysis of 
flie central nervous apparatus sets in very readily. QUO; J 



TftKRAP^^nC APPLICATION. 409 



L reform is best altogether avoided in cases of extreme cor- 
"pulence, or where there is a tendency to cerebral hyper- 
raemia, or syncopal attacks; also in epileptics. The same is 
true of very anasmic and very reduced individuals. Dis- 
ases of the heart, aneurisms, and affections in which a con- 
iderable portion of the lung is crippled, are positive con- 
'^raindications to the use of chloroform. The same is true 
' chronic alcoholic intoxication. 
The condition of anesthesia always demands great 
lattention on the part of the surgeon. The chloroform 
^should be pure (compare the remarks on page 370), The 
clothes should be loosened so as to leave the breathing 
unobstructed. The best apparatus for the administration 
of the chloroform is simply a folded pocket handkerchief. 
The handkerchief should be so held over the mouth and 
noseas to secure the inspiration ai a sufficient amovnl of at inoi- 

''.eric air simultaneously with the chloroform. 
I As to the dose necessary to produce narcosis, we can 
iznake no exact statement. It varies from i 10 50 grms., ac- 
acording to individual cases. As a rule, however, 5 to 15 grms. 
■will sufli.ce. The technical pointsabouttheadministration of 
<:hloroform are best learned practically by observing its 
■administration once or twice. Pulse and respiration should 
.-be observed continuously; the least irregularity in either 
(apart from the primary acceleration) requires the imme- 
diate suspension of the chloroform, and the application of 
the necessary methods of relief. The other dangerous 
symptoms {paleness of the face and signs of asphyxia) have 
been already spoken of. When these really exist the chief 
indication is to administer fresh oxygen. To accomplish 
this we should seek to stimulate the respiration in some 
reflex manner, as by irritating the nasal mucous membrane 
and douching the skin with an energetic stream of cold 
water, or, if necessary, Marshall Hall's method of artificial 
respiration may be carried out. In some cases of commenc- 
ing asphyxia the dangerous symptoms may be quietly 
relieved by pulling forward the tongue, which has sunk 
back, and thus caused the asphyxia. If all this is unsuc- 
cessful, the faradic current may be passed through the 
phrenic nerves in accordance with Ziemssen's method. 
Tracheotomy and transfusion have been tried, but the 
application of both of these is founded upon false assump- 
tions. 

When operations are to last from one to two hours, anKS- 
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thesia has frequently been maintained for so long a time 
by ihe use of chloroform; the ansesthetic is suspended 
when the patient is deeply under its influence and again 
resumed when he is coming out of the coma. It is never- 
theless positive that in cases of this kind the use of the 
chloroform for so long a time may cause death by bulbar 
paralysis. Nussbaum has recommended that in such ca 
as well as in those operations where a repeated application 
of the anassthetic is very difficult (as, for instance, in ex- 
section of superior maxilla), the use of morphine to con- 
tinue the anaesthesia — a subcutaneous injection (o.oi 
0.05) — should be resorted to. This method of procedure 
seems in fact to be useful. Other observers have also 
noticed that the ordinary chloroform anaesthesia is very- 
much deepened if a morphia injection be made a shoi^ 
time previously to the administration of chloroform. 

The question as to whether chloroform or ether is to be 
preferred in the production of anesthesia will be con- 
sidered later on. 

Finally, chloroform is also very much used externally. 
For the production of local anaesthesia, by the freezing 
effect, a spray of the anesthetic ether is preferable. Chlo- 
roform ointments are very much used as pain-relieving 
agents in neuralgias, especially of superficial nerves, in 
muscular rheumatism, and in hyperses thesia of the cutane- 
ous nerves. Chloroform applied to the pulp of carious 
teeth relieves the pain. 

Chloroform has been injected into hydrocele sacs, 
the purpose of setting up an adhesive inflammation (V. 
Langenbeck). In some cases it has been effective, but it is 
inferior to iodine used for the same purpose. 

ZJhibjv.— Chloroform ium. For inhalation to produce anzstbesia w*' 
Tequirt on an average from 5 tc IJ ^m. Internally it may be given in 
from 3 to 15 or ao drops pro dosi, pure or in mixture. For relieving pain, 
externally applied, we use cither a liniment or ointment (i part lo 5 " - - 
parts). When dropped upon the surface of the body, in a pure stati , .__ 
effect is due lo the cold produced by its evaporation. For injecUng 
under the skin we use from I to 2 of the Pravaz syringes full. 
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Ethyl ether — diethyl oxide (known as sulphuric ether, oraimply ethei), 

C,H,<iO = C,HfO-C|H>, is made by distillation of a mixture of sol. 

piiuric acid and elhyl alcohol. In a pure state it is a dear, limpid fiuid, 

Jiaving a penetrating odor; it boils at 3$°, amlc\aporaies very rapidly «t 

ordinary tcaiperatares. ' 
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Physiological Action. 

Since the physiological action of ether is very similar 
to that of chloroform, we shall here only refer to the few 
points of difference between the two agents. 

Since ether, on account of its lower boiling-point, evapo- 
rates much more rapidly than chloroform, it produces a more 
intense sensation of cold, and is even capable of freezing 
portions of the living body; local ether anaesthesia is 
herefore deeper than that produced by chloroform. 

If considerable quantities of ether are taken into the 
stomach, the normal temperature of which is higher than 
the boiling-point of ether, the vaporization is so rapid and 
enormous, that the stomach swells up, interfering with the 
respiratory movements of the diaphragm, and thus even 
death from suffocation may follow. 

The general phenomena which characterize the ether 
narcosis are the same as those of chloroform, both in the 
stage of excitement and anaesthesia; the first stage, however, 
is said to be longer, the second shorter, than that of chloro- 
form. The increase in the quantity of all the secretions which 
Claude Bernard says results from small quantities of ether, 
also follows from chloroform. The effects upon the blood 
and muscles, as well as the circumstances of its excretion 
from the body, are the same as those of chloroform; mus- 
cular rigidity sets in more slowly after the use of ether 
(H. Ranke), The dissolving action upon the protagon of 
the btood-corpuscles and the nerve-substance follows the 
use of ether as well as chloroform (Hermann), 

Therapeutic Application. 

As an anaesthetic, ether was formerly more frequently 
used than chloroform (Morton and Jackson), but has been 
entirely replaced by the latter. More recently, however, it 
has again been questioned as to which agent is preferable. 
The following is a brief statement of the views as they now 
exist: 

Chloroform has the following advantages; In the first 
place, its odor is more agreeable to the patient; it is less 
irritating to the respiratory mucous membrane ; anaesthesia 
sets in more rapidly, and, what is more important, lasts 
longer and is deeper. These advantages are counterbal- 
anced by the fact that ether is much less dangerous, 3.\wl. 



1 



412 MATERIA MEDICA AND THERAPEUTICS. 

produces asphyxia with much greater difficulty, for the 
reason that its action is not so intense and rapid. The possi- 
bilities of a fatal termination are mnch less: were the latter 
point positively proved, ether would undoubtedly deserve 
to be preferred to chloroform, in spite of the advantages of 
the latter; but this point has not been proved. We call' 
not judge from the larger number of deaths produced by 
chloroform, for the latter is much more frequently ased 
than ether; besides this, cases of death have been reported, 
even after the use of ether, although some deny this. But 
even a theoretical consideration shows how probable it is 
that a substance which has such an energetic action upon 
the fuDctions of the brain and nerves should, under certain 
conditions, have a paralyzing effect upon the centres in the 
medulla; so that for the present we should recommend *^ 
the use of chloroform, on account of its many positive ad- 
vantages over ether. 

Internally, ether has been given in a large variety of con- 
ditions. In the first place, as one of the most powerful 
stimulants in unconsciousness, or in collapse setting in sud- 
denly from any cause (thus in cholera, typhus, etc.), Il 
excites the functions of the brain more strongly, and is 
therefore very useful in the form of a subcutaneous injec- 
tion. But if we wish to stimulate the heart's action, then 
alcohol is better indicated. Ether is given in the var 
neuralgias, and affections which occur as symptoms of hys- 
teria. Experience has shown that, like many other reme- 
dies, its favorable action is only temporary and sympto- 
matic. It cannot be positively determined in which cases 
ether is of special utility, nor is it certain that it is to be 
preferred to other remedies. A purely empirical applica- 
tion of ether is in cardialgia, with vomiting (especially if 
this occurs in hysterical patients, and without the presence 
of any anatomical lesion). Its utility in meteorism is 
problematical, Il may perhaps be of some use in hysteri- 
cal patients. Of the many conditions in which the remedy 
can also be given, we would add cholelithiasis, because in 
this disease we have seen some results from its use. with- 
out being able to explain the ground of its action. It is 
not very trustworthy in this condition. 

Externally, ether is used in two different indications. 
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-Tirst, as an irritant, for the purpose of exciting respiration 
"by reflex irritation: thus in unconsciousness and asphyxia. 
Jt is thus used by inhalation, as an addition to clysters, 
-and by causing it to be evaporated from the skin, In the 
Matter case it acts by producing a local feeling of cold, .and 
is better replaced by a stream of cold water. Recently, 
«ther has been more generally used for the production of 
■£1 local aoiesthesia (Richardson). The cold produced by 
evaporation of the ether from the skin is very much in- 
creased if it be applied as a fine spray to any particular 
spot, either by means of the ordinary pulverizing appa- 
ratus, or any form of special apparatus used for this pur- 
pose (Richardson and Junker). The physiological effect of 
this freezing action is enormous. A portion of the skin 
can be rendered anaesthetic in the space of a few seconds, 
and if the vaporization lasts for a longer time, even deeply 
situated tissues, such as the surface of the brain, can be 
frozen in small animals through the skull. Ansesthesia 
thus produced has been very much used in the last few 
■years to produce insensibility to the pain experienced from 
slight operations, especially operations on the teeth, cut- 
ting the prepuce in phymosis, epilation, etc. Even in the 
larger operations this procedure has been tried with suc- 
cess; thus in ovariotomy, where it has the advantage of 
■not causing vomiting. According to our present experi- 
ence, the cold does not generally seem to exert any bad 
influence upon the later progress of the wounds, although 
in some few instances inflammation has set in. Besides 
chemically pure ether, which causes local ansesthesia most 
quickly and energetically, many other drugs have been 
used for this purpose, which, however, are all inferior to 
ether, and therefore superfluous. Such are mixtures of 
ether and alcohol or chloroform, chloroform alone, chloride 
of methyl, etc. 

Ether may also be used to relieve pain in superficial tis- 
sues — here it is sprinkled on externally; it is also especially 
used in hysterical hyperalgesia of the skin, especially in 
cephalcea. In this case ether also affits.because of the cold 
resulting from its evaporation. 

SM^gt and PriparaiiifH. — Ether [nternally from 5^ to 3D drops (0.3-1.0 
doii, 5,0 pro die) in some sugar trater, in a tea, or upon sugar, 
subcutaneous injection, I to z Pravaz syringeful. 
a., Spiritus elhereus, spirilua sulphurico-ethereus, liquor anodytiu* 
!____,!_ iJof[[naiini^ spirits of ether, Hoffmann's dtQ^b — a. 
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of 3 pari* of spirilus vjni tectificatissimus with i part of ethet; tUar, 
colorless. Frequently used as a domestic remedy for syncope. In 
Che various convulsive affections (especially of hysterical patients} in the 
same manner as ether. From 10 to 8$ drops (o.s-a.o pro dosi, 5.0 pro 
die) alone or as an addition to mixtures, 3, Collodiuiu, liquor sul- 
phurico-ethereus consiringcns — one part of gun-eotlon (eollodium col- 
ton) dissolved in iB parts of ether and 3 parts of spiritus vini rectificalis. 
Collodium is a thick opaque fluid. When this is applied to the skin, the 
ether evaporates, cold being produced, while a. firm, horny-like mem- 
brane is left behind, nhich at ^rst is closely applied to the skin, but later 
on contracts, becomes broken, and peels off. At the moment wheo the 
collodium hardens, it produces a considerable pressure upon the skin, 
which canses (he vessels to contract and makes the skin pale. 

This preparation is often used atone as a dressing, or for the purpose 
of producing fixation of other dressings (such as cotton, charpie, stick- 
ing-plaaler, etc.). Because of its contractile power, it is often applied in 
the inflammatory conditions of Iheskin (erysipelas, light bums, frost-bites, 
mastitis, etc); in these conditions it causes a contraction of the inflained 
blood-vessels. The pain resulting from ils application (due to the con- 
traction) and the rapidity with which it breaks off are objections to its 
use. The latter objection is overcome in the newly officinal i:Blhdiitm 
tIasticuM 1. Jiexilf, I part of o!. ricini to 50 parts of collodium. Collo- 
dium is also used as a menstruum for applying various active substances 
to the skin. The most common of these preparations is the collodium 
cantharidatum (s. cantbarides), 

Chloeai Hvdratb. 

Chloral (ethyl aldehyde trichloride). C,HC1.0=CCl,CHO, is pro- 
duced by iheaction of chlorine upon aldehyde, alcohol, and sugar, and is 
a colorless fluid of a penetrating odor. Even in weak alkaline Quids it 
is decomposed into chloroform and formic acid, the latter combining 
with the alkali. 

Chlmal hydrali CCljCH(OH),. is formed by mixing chloral w 
water, crystals of a rhombohedral form being formed; these crystals have 
a sharp, aromatic, bitter taste; boiling point at qB°, readily soluble i 
ether, alcohol, and water, forming a solution of a neutral reaction. 

For medicinal use chloral hydrate is the most practical, because Its 
crystals retain their properties for a long time, are not so readily chatiged 
as those of chloral, and more readily admit of convenient dosage. But 
since the formalion of chloral is accompanied by the production of a 
number of additional chlorine products, which have an injurious action, 
we must be careful to see thai die preparation of chloral which is used be 
a pure one. 

Physiological Action. 

The introduction of chloral by Liebreich may be said to 
have really enriched the materia medica, since it serves to 
fulfil a number of therapeutic indications which cannot be 
satisfied by chloroform or morphine. 

lis Absorption and Progress through Ihi Organism. — Chloral 
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hydrate is a far less volatile body than chloroform, and much 
more soluble in water. It is therefore absorbed with 
more or less readiness from the stomach ; from any of the 
other mucous membranes, or when given subcutaneously. 

Under what form it exists in the blood is still doubtful. 
Liebreich knew that chloral is decomposed in alkaline 
fluid into chloroform and formic acid; 147.5 pafls by 
* weight of chloral, with 40 parts by weight of sodium hy- 
drate, are decomposed into 119.5 parts of chloroform and 
68 parts of sodium formate. The quantity of alkali neces- 
sary to decompose i.o grm of chloral (free from water) 
is 0.271 sodium hydrate; this produces 0.810 of chloroform 
and 0.312 of formic acid. Chloral therefore requires about 
^of its weight in alkali to be entirely decomposed. Lie- 
breich thought that a similar decomposition took place in 
the alkaline blood of the body. It is true that according 
to his own calculations the percentage of alkali contained 
in the blood is insufficient to convert the chloral into chlo- 
roform; but the alkali of the blood is being constantly re- 
newed, and therefore the decomposition of the chloral in 
the blood does not advance so rapidly as to be explosive; 
but as small quantities of alkali appear, so small quantities 
of chloral are decomposed, until the whole of the chloral 
has been decomposed. Every moment minimum quantities 
of chloroform are being formed, which are immediately ab- 
sorbed by the cerebral ganglia, and later on by the ganglia 
of the spinal cord and heart; physiologically the effects of 
chloral are so similar to those of chloroform that it would 
seem to confirm the above theory. 

Experience, however, as well as weighty theoretical con- 
siderations, are opposed to this theory. For we know that 
even the most powerful acids are unable to suspend the 
alkaline reaction of the blood; thus surely chloral does not 
possess this power. And if it really used up all of the free 
alkali of the blood the life of the indiridual could not con- 
tinue. Furthermore, there are a large number of deriva- 
tives of the methane series which exert an effect similar to 
that of chloroform, and yet are not converted into the latter 
in the blood; while, conversely, Hermann and Thomasze- 
wicz have shown acetic acid trichloride, which, like chloral, 
is decomposed in alkaline fluids into chloroform, exerts 
none of the chloroform effects. 

It has not been possible to find the slightest trace of 
chloroform reaction in expired air or blood ol Mvvm.^'S, 
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who were under the influence of chloral (Hammarsten, 
RajewsUy, Hermann, v. Mering, and Musculus). When 
chloral is mixed directly with the blood chloroform is al- 
ways found, even after the mixture has been warmed to 
40° C. Positive proof of the decomposiiion of chloral in 
the blood cannot be given, but in this connection Lie- 
breich's claim is a valid one, namely, thai this decomposition 
takes place in such small quantities at a time, and these 
small amounts of chloroform are immediately further de- 
composed. 

According to Mchring and Musculus only small quanti- 
ties of the chloral which have been absorbed can again be 
found as such in the blood; the substance has been con- 
verted into urochloral acid C,H,,CI,0,; after a dose of 5.00 
grms. of chloral, there are found to 1000 ccm..of urine 10,0 
grms. of the acid. 

Lewisson's observation, that salt frogs in whose veins 
only solutions of sodium chloride circulate are affected by 
chloral, cannot be taken as helping to prove the falsity of 
the decomposition theory; first, because Lewisson's frogs 
may not have been entirely deprived of blood, and, secondly, 
because even the alkaline lymph might have the povrer of 
splitting up the chloral. 

As will be seen, then, the weight of evidence tends in the 
direction of proving that the action of chloral hydrate, as 
well as that of many other methane chlorides, is specifically 
to these bodies themselves, and is not the result of the 
decomposition of the chloral. The fact ihat chloral exerts 
a local action upon the skin, mucous membranes, etc., where 
there can be no question of its being split up, is in favor 
of the view that its effect upon the system is due to itself, 
Us great antiseptic power is owing to this local action. 

Acute Chloral Action, 

Locally, upon the skin, very concentrated chloral-hy- 
drate solutions produce pain, inflammation, and may even 
cauterize and form blisters. So also when injected under 
the skin, when the solution is stronger than 15 per cent. 
Ulcers, when painted with it, become covered with a white 
eschar (LiouviUe and Porta). 

Upon the mucous membranes of the mouth it produces 
a sharp, bitter taste; in men and animals it causes vomiting, 
when the solution is too strong; therapeutically, therefore, 
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it must be given greatly diluted. The respiratory mucous 
membrane is also irritated by the inhalation of concentrated 

chloral -hydrate vapors, 

The general effect of this drug has been studied by a 
great number of investigators (Liebreich, Hammers ten, 
Porta, Rajewsky, Rupstein, Oppenheimer, and others) on 
men and animals, administered both hypodermically and 
by the stomach, the effect being the same from both 
methods of administration. 

As is usual, there are individual variations in the effects 
produced by chloral hydrate. Animals {warm and cold 
blooded) are affected in a manner similar to the effect upon 
man, but in the former (dogs and rabbits) a primary irri- 
table stage is more frequent th^n in the last. Rabbits and 
cats are particularly sensitive to the action of chloral, and 
readily fall into a condition of sleep and anaesthesia. 

Children, anaemic and weak individuals, are less easily 
affected by chloral than other people; so also are those 
suffering from delirium tremens and nervous diseases. 
In all of these cases larger doses than ordinary are necessary 
to produce a narcotic effect. Nervous people are rather 
excited than calmed by a small dose; some individuals 
remain unaffected even after enormous doses. 

Experience teaches us that the narcotic and fatal doses 
arc as follows: 

NHTcotlc Dole. Fata] DoM. 

AHIHA1.S. Grbi. Gniu. 

Frogs 0.05 0.1 

Hens and doves 0.2 o, 5 

Rabbits t. 0-2.0 2.0-3.0 

Dogs 5.0-10.0 10.0-16.0 

("Children o.i-i.o 1.0-3.0 

Human beings < Adults 2.0-3.0 5.0-10.0 

I^Druakaids 5.0-8.0 10,0 

There is a report of a case of a woman who took 30.0 
grms. of chloral hydrate, and was saved by energetic treat- 
ment (Ludlow and Eshelmann). The following is the 
chloral- hydrate effect in healthy and diseased individuals: 

After doses of from 2 to 3.0 grms. there occurs in 5 to ig 
minutes an overpowering weariness and drowsiness, fol- 
lowed by a natural sleep, lasting about five hours. During 
this sleep the respiration is regular, quiet, aivdslofi-, \.K^^ 
heart's action somewhat slower; the paltetil cau Tea.6:\\"i.^ 



I. fui if. 



■<«« 



418 MATERIA MEDICA AND THERAPEUTICS. 

aroused from ihis sleep by calling him, or by tactile or 
painful irritation; he awakes with his mental powers in a 
normal state. During this sleep the pupils are contracted, 
as is the case in chloroform narcosis; reflex irritability is 
unaffected. Upon awaking the pupils immediately dilate, 
and there is no nausea nor vomiting, such as result from the 
use of chloroform or morphia. There are exceptional cases, 
however. After doses from 3.0 to 5,0 grms. the deep sleep 
lasts much longer (up to ten hours). The body is entirely 
aniBSthetic, and reflex irritability paralyzed; even irritation 
of the cornea is followed by no contraction of the eyelids. 

After the use of larger doses, or even after the above 
doses in susceptible persons, the most important organic 
functions may be seriously disturbed; life is endangered, 
the respiration or circulation being extraordinarily weak- 
ened, and finally entirely paralyzed. In consequence of the 
weakened respiration carbonic-acid dyspnoea sets in, death 
resulting ordinarily from complete paralysis of respiration. 
In rarer cases there is sudden paralysis of the heart (Jolly); 
the latter cases are generally complicated, however, by 
acute (Edema of the lung. 

Influence upon the Individual Organs and Functions. 

Nervous System. — The gray substance of the cerebral hem- 
ispheres is first affected (with smaller doses only the appa- 
ratus of consciousness), but not to a degree of complete 
paralysis. Larger doses, however, cause complete uncon- 
sciousness and anaesthesia in men and animals. Now the 
spinal cord also is affected, the central respiratory appa- 
ratus and heart ganglia being the last to yield to the in- 
fluence of the drug. 

Frogs have their reflex irritability at first excited by small 
doses, but later on, as well as after large doses, there is loss 
of reflex power; the paresis of reflex irritability is so intense 
that even strychnia convulsions can be suspended by this 
drug (Liebreich, Rajewsky). On the other hand, however, 
the paralysis of reflex action, caused by chloral, cannot be 
suspended by the use of strychnia. What has just been 
said is also true of all warm-blooded animals. In a few 
animals tactile irritation has caused reflex movements, when 
consciousness was entirely suspended; and even severe pain- 

■ irritation, such as burning, cutting, etc., caused no reflex 
ufestation (Hammersten), 
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The peripheral, sensitive, and motor nerves do not seem to 
be affected (Rajewsky); the skin affections of chronic chloral- 
hydrate poisoning' would seem to indicate that the vaso- 
motor nerves are affected. 

As to the effect produced upon the voluntary muscles, 
we know nothing accurate; even in intense poisoning they 
retain their direct and indirect irritability. Muscular rigidity 
occurs only when the chloral-hydrate solution is directly 
injected into the arteries (Zuber). 

In men and animals the respiration becomes slower 
during the stage of narcotism, although in some cases it was 
previously somewhat hastened. After dangerous doses it 
becomes somewhat irregular and very shallow. The final 
stoppage of respiration, after chloral-hydrate poisoning is 
generally due to paralysis of the respiratory centre. It does 
not seem to be due to the pulmonary vagus (Rajewsky), 

Circulation and Blood. — The results of individual observa- 
tions vary very much as to the effect of chloral upon the 
heart's action. Most observers say that during the stage of 
narcotism the heart's beats become slower, both in other- 
wise normal animals, as well as in those in whom the vagi 
have been cut across, or the inhibitory apparatus of the heart 
has 'been paralyzed by atropine. This slowing, then, de- 
pends not upon an excitation of the vagus in the brain or 
at the heart, but upon adiminished irritability of the motor 
ganglia of the heart. Blood -pressure is also very much 
diminished, even while the heart is still pulsating quite 
strongly, until it is reduced to near zero. The vaso-motor 
centre reacts less readily to peripheral sensitive irritations, 
until finally there is no increase in blood -pressure produced 
by such irritations (Cyon); this is due to paralysis of 
tile vaso-motor centres and the peripheral vasor nerves, and 
partly to the sudden deepening of the respiration pro- 
duced by the sensitive irritation (Heidenhain). We have 
already stated that fatal stoppage of the heart's action in 
diastole may follow as a result of very large doses. 

The blood of living animals, under the influence of 
chloral, is not altered, even after the largest possible doses 
introduced by the stomach (Porta, Djurberg); while, after 
the direct injection into a vein, the blood- corpuscles alter 
their form, and ha;moglobin passes out from them, so that 
the latter is found free in the serum and urine (Ritter and 
Feltz). After the direct mixture of blood, freshly drawn, 
with chloral hydrate, Djurberg said the blood-corpuscles 
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become swollen and paler, but never dissolve (opposed to 
Porta). 

The body temperature is lowered in healthy animals and 
men from 0,5° 1.0° C. by doses large enough to produce 
sleep; by dangerous doses it may fali 5.0° Cror more. In 
animals afEected by fever the temperature is also said to be 
lowered. This diminished temperature may be due to the 
increased radiation of heat from the body (the ears of 
rabbits, on account of the dilatation of their blood-vessels, 
were warmer than the rest of the body); it is also partly 
due to the diminished formation of heal (in consequence of 
diminished blood-pressure and lessened muscular activity); 
for this sinking of the temperature took place even in 
animals who were kept very warm, being wrapped in 
cotton baiting (Hammersten). 

Digestive disturbances rarely occur, even under the use 
of large doses, if these are taken well diluted. Nausea 
and vomiting are often noticed when the solutions are too 
concentrated. Some people, however, have an idiosyncrasy 
even against greatly diluted solutions. A slowing of the 
intestinal movements has not been observed; in rabbits 
diarrhoea has even been seen under the use of this drug. 
The jaundice sometimes seen does not seem to depend u^n 
the use of the chloral hydrate. 

Urint. — The nrochloral acid which has been seen in the 
urine after the use of chloral hydrate has the power of re- 
ducing Fehling's liquor, so that it was formerly believed 
that sugar was present in the urine in these cases (Ho£F- 
mann). Mering and Musculus. applying the fermentation 
test, however, did not confirm this. The quantity of the 
urine is said to be increased, and some observers have even 
found hyper^emia of the kidneys, 

Chronic Chloral Poisoning. 

e of chloral may become a vicious habit. In soch 
well as in neurotic patients who have taken chlo- 
ral for a Jong time therapeutically, a form of poisoning 
sets in which is somewhat different from chronic alcoht^ 
and chloroform poisoning. 

In the first place, although the patients acquire a toler- 
ance for chloral hydrate, so thai the dose must be gradu- 
ally increased, yet this tolerance is not as great as that en- 
for alcohol. In some people symptoms of poi- 
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soning set in even after the chloral has been used for 
only a short time, while others can take with impunity 
medium doses of chloral for 100 or more days (Macleod). 

In addition to digestive disturbances, cutaneous erup- 
tions are very frequently seen. These are sometimes of an 
erythematous nature; at other times there are papules, 
petechiae, purpura hemorrhagica, cedema of the skin, etc. 
The erythema and urticaria occur very suddenly, frequently 
directly after the taking of the drug, or when, in addition, 
a hot drink, such as alcohol, tea, or coffee, has been taken, 
and disappears after a few hours (Schiile). There is often 
seen a tendency to superficial gangrene of the diseased por- 
tions of the skin; also bed-sores in various parts of the 
body. Furthermore, there is often seen an inflammation of 
the conjunctiva and red spots upon the retina (Balfour and 
Schule). 

Some people are seized with great dyspncea and fright, 
and may even die of suffocation; but these symptoms also 
often only set in after drinking alcoholic liquors. 

Finally, the immoderate use of chloral hydrate, as well 
as of alcohol and chloroform, is followed by psychical dis- 
turbances, with symptoms of general depression, dulling of 
the senses and mental capabilities, peripheral muscular 
paresis, and marasmus, which may lead to death (Kirk- 
patrick and Anstie). 

The difference between the physiological action of chlo- 
roform and chloral hydrate is, according to the above, 
decided, although not very great. Chloral hydrate, in com- 
paratively small doses, causes sleep lasting for hours, with- 
out any suspension of sensibility and reflex irritability, a 
primary period of excitement being very rare; while 
chloroform in similar doses causes a preliminary stage of 
great excitement, followed only by sleep of very short 
duration. It requires very large doses indeed for chloral 
hydrate to produce anaesthesia and suspension of reflex 
irritability; its effect, however, is always more enduring 
than that of chloroform. The cause of this diSerence is 
probably that chloral hydrate, being a very soluble sub- 
stance, is rapidly absorbed into the blood, and is thus 
enabled to act upon the nervous centres in large quantities, 
and hence the rapid induction of sleep and the absence of 
the stage of excitement. On the other hand, it is excreted 
much more slowly from the body, and therefore has a more 
enduring action than that of the volatile chloroform. 
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Therapeutic Application. 
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Chloral is decidedly a hypnotic; it is the best sleep- 
producing agent we possess. This is the principal thera- 
peutic application of the drug; for other purposes it is best 
replaced by other agents. As a hypnotic, chloral is superior 
to opium and its alkaloids, as far as the energy of its appli- 
cation is concerned; still it cannot replace opium, for mor- 
phine satisfies many indications which chloral can never 
satisfy. 

The advantages of chloral as a hypnotic are as foUowrs: 
Sleep follows more promptly than after morphine; the effect 
is more certain and more powerful. Chloral often pro- 
duces sleep when morphine has entirely failed. 

Disagreeable after-effects, feeling of fulness of the 
head, nausea, vomiting, etc.. upon awakening arc rarer. 
Furthermore, the remedy can be used for a long time 
(although not an unlimited time) without its power 
diminishing; and it is an important fact that, even when 
used for a long time, it does not cause Jiiminished ap- 
petite, indigestion, or constipation. Further advantages 
of chloral are that, first, it can be given to children 
without any injurious effect — a fact which is the more 
important in that we have no other trustworthy hypnotic 
for children, opium being contraindicated in these patients 
and potassium bromide being untrustworthy; and secondly, 
chloral may be given in febrile conditions, while morphia 
is contraindicated in these states {compare below). In 
opposition to this, we must call attention to the fact that* 
there are many communications, especially on the part of 
the alienists, which seem to show that the long-continued 
use of chloral is not without injurious consequences. In 
order to avoid repetition, we would refer in this connection 
to what was said in the physiological portion of the discus- 
sion. These disadvantages are not serious enough, how- 
ever, to influence the utility of the drug, if it be used with 

On the other hand, morphine has this advantage oner 
chloral, that it acts not only as a hypnotic, but also, even 
in small doses, diminishes pain. Under the head of mor- 
phine, we shall show that it not only produces sleep by its 
direct effect upon the brain, but also by causing an allevia- 
tion of pain and dyspncca. We have, indeed, some com^ 
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muiiications, according to which chloral is said to be 
capable of exerting a " soothing" effect only, without at the 
same time producing sleep, as, for instance, in the conditions 
of dyspncea resulting from heart-disease where compensa- 
tion is insufficient (Levenstein). But there are other obser- 
vations in which no effect was produced upon ihe cough 
and dyspncea (in pulmonary affections), although sleep re- 
suited from the action of chloral (Jacobi, WilliSme, and 
others). It has not been shown that peripheral neuralgic 
pains are removed by subcutaneous injections of chloral 
without sleep being produced, although painful conditions 
are sometimes alleviated for a time after awakening from 
chloral sleep. More frequently, however, we see the pains 
return immediately after awakening. Many observers con- 
firm the statement that little benefit is to be derived from 
the use of chloral in external— that is, peripheral — pains, 
especially when these are neuralgic in character. So that, 
from present knowledge, we should say that chloral only 
causes an alleviation of pain when it produces sleep, and 
then not by influencing the peripheral sensitive nerves, 
but by diminishing abnormal irritability or pathological 
irritation. 

All cases of sleeplessness are special indications for the use 
of chloral, irrespective of the cause of the sleepless con- 
dition (the few contraindications we shall speak of below). 
It is impossible, however, to mention the individual diseases 
in which sleeplessness is a prominent symptom, and in 
which chloral should be used. But we would call especial 
attention to the use of this remedy in delirium tremens 
potatorum; there is no other drug which can compare with 
chloral in its power over this disease. The delirium is 
diminished, sleep produced, and the duration of the malady 
shortened. To produce these effects large doses are neces- 
sary (up to S.o), but even in these patients we must be care- 
ful, for, in addition to the observations of others, we our- 
selves know of a patient, a young man suffering from de- 
lirium tremens, who died after two doses of 2.5 grms. each; 
the results of the post-mortem examination were negative. 

Immediately after the introduction of chloral, much was 
expected from its use in the treatment of psychical diseases. 
The opium preparations were temporarily discarded. But 
during the last few years there has been a reaction; the 
use of chloral has been limited, while the hopes which were 
formerly entertained of cures to be derived from its long- 
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continued use have been disappointed. Indeed, Us injuri- 
ous effects (when used for a long time), which are espe- 
cially marked in these patients, have very much limited its 
application, for morphine used for a long titne is less inju- 
rious than chloral. Still chloral should be used in these 
cases as a temporary hypnotic and quieting agent. It is 
most frequently given in maniacal conditions, and, as far as 
its hypnotic power is concerned, it does not make any dif- 
ference whether it is used in acute mania or in maniacal 
attacks in the course of other psycopathies. Experience 
teaches that in these cases large doses are necessary, and it 
is staled that small doses even increase ihe severity of the 
attack. Upon acute peripheral mania chloral seems to have 
a particularly favorable action, but even in this disease 
there are cases in which the remedy is useless. In melan- 
cholia the utility of the drug is more doubtful. 

In the delirium of fever and febrile conditions J. Russel 
accomplished by the use of chloral not only sleep, but in 
many cases an improvement in the psychical condition of 
patients after awakening from sleep; he obser\'ed, however, 
a disagreeable effect upon the action of the heart. The 
pulse became smaller, was more easily compressed, and 
even became arhythmical. Further observations, however, 
are few, and we must suspend our judgment of the utility 
of chloral in fever, until we have a broaderexperience upon 
which to base it. Liebreich found that even small doses 
(1.5) were sufficient to produce sleep in typhoid fever; this 
we can confirm from our own experience, for we have seen 
even doses of i.o of chloral having a strong hypnotic action 
in cases of typhoid with delirium, even after morphine has 
remained ineffective. 

In gouty subjects, as far as is now known, chloral gener- 
ally has a weak action, or, in some cases, no effect at all, 
unless alkalies have been previously administered (accord- 
ing to Liebreich, the necessary quantity of alkali for the de- 
composition of chloroform is wanting in these cases). 

Of the convulsive affections we would first of all mention 
tetanus, in which the use of the drug has been abundantly 
observed. Although some patients died in spite of the use 
of chloral, yet other serious cases recovered under this rem- 
edy alone. In all cases it had at least a. palliative effect. 
Our own experience leads us to the conclusion that chloral 
is one of the best remedies to be used in tetanus; from i to 
sgrms. should be given every two hoursjn order to produce 
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the physiological effect. In lyssa humana it has a palliative 
effect. In chorea also it has a favorable eficct, and cases 
have been reported in which chloral has accomplished a 
great deal after other remedies have failed; in other cases, 
however, it was useless. In epilepsy it is not particularly 
successful; but in eclampsia parturientiura it has been used 
with good results. 

Here Liebreich is disposed to assign adout^le effect to the 
drug; first, that exerted upon the muscles (antispasmodic 
action); and, secondly, he believes that the hydrochloric acid 
which originates from the further decomposition of the 
chloroform has some influence upon the cause of the 
eclamptic atlacks,(which, according to Frerichs's theory, de- 
pend upon the ammonium carbonate). This latter view, 
however, needs further authorization. 

In tussis convulsiva chloral is symptomatically indicated, 
but Harlwig recommends it on the strength of an extensive 
experience, in whooping-cough, to be given every two hours; 
so that a child under three months shall receive 0.3 grm. 
per day, below six months 0.04, nine months 0.5, and older 
children daily doses of 0.6 grm. for every year of their age. 
In asthma nervosum it is of utility in some cases,' generally 
under the same conditions as those given formorphine. In 
irritable coughing, however, morphia is to be preferred. 

In the treatment of neuralgias, chloral is decidedly in- 
ferior to morphine. As to its utility in obstetrical practice, 
in surgery (as an injection into vascular tumors, aneurisms, 
etc.), and in various other conditions, judgment must be 
suspended, since observation and experience concerning 
these uses are limited and contradictory. 

Ulcerative and especially inflammatory processes upon 
the mucous membranes of the digestive tract, especially of 
the stomach, are contraindications to the use of chloral. 
It is true that recently Hertzka has recommended the use 
of chloral in ulcus ventriculi, but the published histories of 
his casesdo notimpress us favorably with this use of the 
drug. It also seems to be contraindicated in hysteria, in 
which it often ■excites rather than allays excitement. In 
gout also it is contraindicated. It should be used with 
care in cases of heart-disease, especially of the heart muscles 
(fatty degeneration), as wellas in conditions which readily 
lead to such a degeneration (typhus, etc.); large doses, at 
least, are to be avoided. The cases reported by Wernich, 
of icterus catarrhalis and other varieties of icterus, suggest 
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caution in the use of chloral in these maladies. Its use ta 
the insane must sometimes be suspended when physiologi- 
cally injurious effects have been attained. 

Dosagi. — Chloral hydrnle can be given internally, per rectum, and hy* 
podermically. When given internally, l.o 10 1.0, wilh mucilag, satep,, 
gummi arabicum, and as a corrective syrup, corl. aarantii, Eymp. rnbl' 
idsi. etc.. to be lakenat otic dose. In diunLards and in conditions of ex- 
cilemenl larger quantities (3.0 to 8.0). Per rectum the same dose 
as per orem IJ indicated. The subcutaneous administration is less 
useful, and only 10 be chosen in cases of necessity, (or in the first 
place several syringefuls must be injected, and secondly abscesses have 
been seen to result. From the recent recommendation of some French 
physician to inject the remedy directly into the veins, there are scarcely 
any future expectaliona, since death has been reported to have resulted | 
from its use in several cases. The external application of chloral as a 
irritant and antiseptic bas no advantage over better agents. 

The ueaiment of acute chloral poisoning ts the same as that of acut 
chloroform poisoning. 

AMVL NiTklTE. 

Amyl nitrite, CiHu.O.NO — which must not be confounded nilh 
amyl ether nitrate, which has entirely different properties — is an oily fluid, 
at first colorless and later on of a greenish-yellow color, very volatile, and 
possessing a not disagreeable fruity odor and taste. Its boiling-point 
is 96°. When used therapeutically we should be careful that it is uncon- 
taminated with hydrocyanic acid. 

Phvsiological Action. 

By the investigations of Guthrie, Gamgee, Lauder Brun- 
ton, Wood, Eulenburgand Guttman, Pick, Schramm, File- 
hue, Mayer, Friedrich, and others, it has been shown that' 
amyl nitrite has a powerful effectupon the vascularsystem, 
especially when inhaled, and less or not at all when in- 
jected under the skin. 

Brain, Spinal Cord, and Comdeusitess. — A few moments 
after the inhalation of smalt doses, the head becomes heavy,, 
without loss of consciousness — the sensation is very much 
like that experienced from a temporary intoxication. The 
gait is unsteady and staggering. The pupil is dilated, and 
if a point upon the light wall be fixed with the eye, it, to- 
getherwith a circle aroundit, appears yellow in color; the 
yellow district is on a violet*blue ground, and is outlined by 
a wavy line. A high degree of anxiety and unrest result 
from the increased rapidity and force of the heart's action. 
All of these effects gradually disappear, leaving no evil se- 
quelae. If the inhalation of the amyl nitrite be continued 
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ra longer time, dizziness and stupor of eight minutes' 
<duration are observed, followed by a headache lasting two 
Inours; when one is subjected to an atmosphere containing 
*he vapor of amyl nitrite, as happens while preparing the 
<Jrug, there is a feeling of fulness in the head, nausea, 
~^iveakness, and coolness of the extremities, with warmth of 
the trunk, profuse sweating, and restless sleep. 

Severe poisoning and convulsions have not yet been ob- 
served to follow the use of amyl nitrite; this may be due to 
,the short time during which the drug has been used. In 
animals, great restlessness, trembling, and tonic convulsions, 
often as severe as those caused by strychnia, result, if the 
inhalation be continued even a few seconds after the de- 
cline of blood-pressure has taken place. These convulsions 
do not, however, depend upon irritation of the spinal cord, 
but are cerebral in their origin; nor is the spinal cord con- 
nected with the circulatory disturbances. After small doses 
the convulsions are only very short in duration, but their 
duration and severity increase with the dose. Very large 
doses exhaust the irritability of the nervous centres, until 
finally even the convulsions of suffocation are absent. 

Some say that consciousness and sensibility are preserved 
to the end; others state that in thirty minutes there is 
gradual loss of sensibility. 

The peripheral nerves and muscles remain unchanged, 
even after very large doses; but they are paralyzed by di- 
rect contact of the poison. 

Infiuetue upon the Circulaloiy Organs. — Half a minute after 
the inhalation of five drops of amyl nitrite there appears a 
deep blushing of the face, which spreads rapidly to the 
neck. Numerous red spots, of irregular form, appear upon 
the breast, which gradually become larger, until a diffuse 
redness covers the breast. On the right, this redness spreads 
to the region of the liver, on the left to the epigastrium, 
then it runs down both sides of the abdomen, leaving the 
region of the navel free. In the loins the redness is still 
evident, although entirely absent upon the lower extremi- 
ties. In some individuals this redness is more sharply de- 
fined, and limited to the face, neck, and upper portions of 
the chest. But not only are the vessels of the skin dilated, 
but even those of internal organs, as, for instance, those of 
the pia mater, which are enlarged to double and treble their 
diameter. The vessels of the lung and retina are, how- 
ever, said to be unaffected. 
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In consequence of this vascular dilatation, the effect of 
amyl nitrite is seen in increased pulsation of the carotids, 
as well as the flushed and heated face. 

The blood- pressure is, of course, diminished in ci 
quence of the dilatation of so many peripheral arteries, and 
the longer the inhalation is continued, the deeper does the 
blood -pressure sink. The average is about 50 mm. of mer- 

The frequency of the heart's action is increased by the 
inhalation of even very small quantities of amyl nitrite; 
often to double the normal rapidity, both in men and in 
warm-blooded animals — not in cold-blooded animals. 

The force of tlie heart's action does not seem to be influ- 
enced by ordinary doses of amyl nitrite, even if the blood- 
pressure be greatly diminished. Only by the inhalation of 
large quantities of amyl nitrite, or by the direct Injection 
of the same into the circulation, does the heart become 
weakened, and finally paralyzed. 

Influence upon the Respiration. — In men an alteration in 
the frequency of the respiratory movements has not been 
observed, although there is a feeling as though the respira- 
tion was accomplished much more easily; the vital capacity 
of the lung remains unchanged. 

In animals, tlie respiratory movements are often much 
retarded and deepened by amyl nitrite. Finally, aftervery 
large quantities, they become slower and softer, but remain 
rhythmical. 

As far as circulation and respiration are concerned, we 
can distinguish two stages in the amyi-nitrite action: a 
first, which is produced by small quantities, and in which 
the blood-pressure is very much diminished, while the heart- 
beats and respiratory movements become slower; a second, 
in which the blood -pressure as well as the heart's action 
is reduced, but the heart's action remains regular. 

When the inhalation takes place through the nose (in- 
stead of through the mouth exclusively, or, in tracheoio- 
mized animals, through the trachea) we have produced, in 
the first moments of the inhalation, a temporary elevation 
of blood -pressure, owing to irritation of the termina' 
branches of the trigeminus distributed to the nose. 

5/00;/.— After a short inhalation of the vapor, the absorp- 
tion of oxygen into the blood sinks by one third (in the 
dog); if the duration of the inhalation be longer, by one 
fourth. The diminution in the amount of carbonic acid 
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formed is greater than the diminution in the oxygen ab- 
sorbed. In the red blood-globules methEemoglobin is 
formed, which, however, is rapidly reduced to hsemoglo- 
bin in the liver. This explains why it is that the action of 
amyl nitrite, although so marked, is so temporary. 

The temperature of the skin, especially of the face and 
the upper portion of the body, rises, while the general in- 
ternal temperature falls. 

Excretions. — The urine is excreted in large quantities, and, 
if sufficient amyl have been taken, contains sugar (up to z 
per cent). Especially large quantities are present imme- 
diately after its application, but when the maximum has 
been attained the quantity rapidly falls. In the blood no 
sugar has been found. It is possible that this excretion of 
sugar is due to dilatation of the blood-vessels of the liver. 

There is a difference of opinion as to the causes of the 
efiects produced by amy! nitrite. We shall here only state 
the recent views held by Filehue as to the theory of the 
amyi-nitrite action: 

I. The vaso-motor nerve-centre is paralyzed; hence the 
blushing and the diminished blood-pressure. In conse- 
quence of the latter, the tonus of the vagus centre is dimin- 
ished, and hence the increase in the frequency of the pulse. 
If this effect be long-continued, the central nervous system 
and the heart become paralyzed. 

a. In consequence of the alteration of the coloring mat- 
ter of the blood into methEemoglobin, a portion of the former 
becomes useless as a carrier of gases (oxygen and carbonic 
acid). As a result, we have a condition of the biood re- 
sembling that of dyspnoea; this, together with the circula- 
tory disturbances, is the cause of the quick and deep respi- 
rations and asphyxial convulsions. 

Therapeutic Application.— k drug which manifests so de- 
cided a group of physiological effects would be used a 
priori to fulfill many indications. Thus, amyl nitrite has 
been tried and recommended in many conditions in which 
a spasm of the cerebral arterioles seemed to be the patho- 
logical condition. Thus, it has been used symptomatically 
to shorten attacks of migraine, or hemicrania sympathica 
tonica. In the variety of sick headache, with flushing of 
the face, it is ineffective — thus establishing what would be 
expected a priori. Many observers have furthermore stated 
that it has the power of suppressing real epileptic and puer- 
peral epileptiform (eclamptic) convulsions, provided the. 
aura be \ong enough to admit oS Ua av\iV\Ka.M\oix, CiSi.ss.4. 
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have not confirmed this observation. A priori, both ob- 
servers might be right, for an epileptic attack may be pro- 
duced in various ways. .According to our opinion, amyl- 
nitrite inhalations should only be used where the patients 
turn pale at the beginning of the attack, and where there 
are signs of cerebral vascular spasm. If the color of the 
face be at first cyanotic, the amyl should not be gii'en. 
As to its action in cases in which the color is unchanged. 
careful observation is necessarj'. A curative effect upon 
epilepsy, or even a diminution in the frequency of the at- 
tacks, is not to be expected. On the contrarj-, some ob- 
servers have noticed increased frequency of the aura and 
intensity of the attacks after long-continued use. Amyl 
nitrite can only cut short a commencing paroxysm in favor- 
able cases. 

In the attacks of angina pectoris amyt nitrite has been 
very much recommended. In the reports of some cases, it 
is stated that under the inhalation of this drug the deadly 
feelings of anxiety and pain rapidly disappear (Brunton, 
Smith, and others). A similarly good effect is reported to 
be obtained in the pseudo-stenocardiac attacks which occa- 
sionally occur in valvular diseases. We should here, how- 
ever, recommend especial care, on account of the diminution 
in the blood -pressure which this drug produces. As to its 
utility in asthmatic attacks, there are no decided reports. 
The same is true of many other recommendations for its 
use. 

Very recently inhalations of amyl nitrite have been tried 
in amblyopia, in cases in which strychnia injections arc 
commonly used. The cases were chiefly those of amblyopia 
and amaurosis after acute hemorrhages, or cases in which 
no abnormal ophthalmoscopic appearances could be seen, 
with exception, perhaps, of a little anaemia of the fundis 
oculi. After the repeated inhalation of 3 to 6 drops, im- 
provement, and sometimes a cure, was produced, even after 
strychnia had been of no utility. 



AROM.*TIC COMPOUNDS. 

All the so-called aromatic compounds are derived from 
benzol (C,H,), the common nucleus of all these bodies, and 
are formed by the substitution for its hydrogen atoms of 

'Iher elements or compound radicals; they are therefore 

""" " benzol derivatives. 
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These chemically allied bodies have considerable in com- 
mon in their physiological action and therapeutical indica- 

A portion of these, to be treated of last, — the volatile aro- 
matic oils (terpenes and camphors), — have been in medical 
use from time immemorial, and because contained in a 
large variety of vegetable and animal productshave tended 
to overburden the list of remedies. We have endeavored 
to put an end to this. 

Another portion, under the form of distillates, in the dis- 
tillation-products of wood, has, as " tar," etc., been used in 
the remotest times, without our having any itnowledge of 
the constitution of these complex substances. 

The first step in the analysis of these bodies was made by 
Reichenbach, by the derivation of creasote from wood and 
coal tar; in 1834 Range produced carbolic acid and recog- 
nized its antiseptic properties. 

PHYSIOLOGICAL REMARKS. 

A considerable number of aromatic compounds have a 
preventive action upon fermentative aud putrefactive pro- 
cesses. When organic substances are mixed with them they 
neither ferment nor decompose, and any previous ferment- 
ation and putrefaction is arrested upon their addition. 

Since ancient days meal has been preserved by smoking, 
and bodies were preserved forages by being embalmed with 
aromatic spices. Reichenbach, who had appreciated this 
antifermentative and antiputrefactive action of creasote, de- 
rived its name from this (from jfp^aS meat, and aaSat pre- 
serve: meat- preserving), and traced it to a combination of 
creasote with the albuminoids. He recommended creasote 
Lemaire recommended phenol to preserve meat and bodies 
from decomposition, and to destroy foci of infection. 

We next proceed to the consideration of the obscure and 
much-contested field of the nature of the miasmatic, conta- 
gious, septic, and similar diseases, A brief sketch of our 
knowledge upon this subject must precede a'discussion of 
the physiological action and the practical and therapeutical 
indications of remedies used in these affections. 

Pasteur's conception, which makes fermentative and 
putrefactive processes dependent upon low organisms, or- 
ganized ferments (bacteria, fungi, vibrios, schistomycetes), 
has received strong objections from Liebig and Hoppe- 
Seyler; namely, that the action of a ferment upon other sub- 
stances,. accompanied by chetnica\ c^iam^e.^, taw^V ^t-^ftSN-^ 



MATERIA MEDICA AKD THEXATCUTICS. 

s cbf ical stractBiT aad aot apoa te f othi; that no 

«4tea organisiBS are oocsidmd as Ibesr oasc. for eacft o*^ 
g*Tif« it Bade tip of diBe.tt.mt forts, exati^ag d iBgaa u 
mactioDS, lo tfcat the fiaal qacsiiaa stfll rcmatas a* t« 
wluch of Ibesc faactioas gnc riie to tbe fenncaiathfe and 
potrcCactnv process. 

Pasteur's teadu^s gire bs as little in s ^ fal into the mi- 
ottle changes, as the staiesBcst that man digests albnnien 
vill ezplaia the nUore of albameo digcstioA. 

Owiog to tbe lack ol a dear knowledge as to tbe exact 
rdatioa ot liwr ocgaaisaw to fervMStatiTc and pntrefactlre 
pn>cesses. we arc as jret Knabie to state with ccrtaiatjr 
whether in this comkcctioa the aromatic compouads act t^ 
<tcstro]riag the organisms or by cbanging tbe fermentative 
sabstuces tbemsctres. Hoppe-Sevler reports obscrratiocs 
ia irbich both witb aod vitbout death of the low organ- 
iSBS patrefajctire processes coatinued. 

Since Hcalc*s theoretical deduction, made about thirtT' 
years ago, that the contagious and miasmatic diseases de- 
pended upon the entrance and derelopmeol in the body of 
low orgaoisms, we have succeeded in recognizing in the 
bodjr, in some diseases organisms which bear the greatest 
possible resemblance to those accompanj-ing putrefactive 
processes. 

Some assert even that these organisms, not only in some, 
but in all diseases are the sole cause. 

Eren accepting this fact, we are, iusi as before, still in the 
dark with reference to the nature of the process. The 
question again arises. If these organisms act as a simple 
body, arc their secretions or excretions the active agents, 
or are they only the carriers of this unknown contagion f 

It is generally accepted that a healthy body does not per- 
mit an invasion of these low organisms: only such whose 
epidermis, normal digestion, and normal blood have been 
interfered with. The diseases are not the expression, there- 
fore, of the presence of low organisms and their active meta- 
morphoses, but rather the result of the action and enormous 
development of foreign organisms in a body in a pre- 
vious pathological condition. We cannot say when the 
time for the answer to all these questions will arrive. Phy- 
sicians, who are always compelled to act even before the 
re of their enemy has been learned, have accepted the 
1 theory, and have acted upon it. 
it ig of more moment to the piactitioaer to have a cer- 
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lain remedy against a disease than to know the manner of 
its action, the question arises, Has the above theorj' yielded 
him such remedies, and does the success speak well for 
Ihem? 

We must next emphasize that therapeusis has made ra- 
pid strides in advance in having with great acuteness iden- 
tified the exciting agents of putrefaction in dead tissues 
with those of disease, and the putrefactive process with 
the disease process, and in having employed against these 
diseases remedies long known as destroyers of putrefaction. 

This bold and entirely theoretical method of treatment 
lias yielded the following results: 

The same agents which prevent and retard fermentation 
and decomposition will, in Lister's method, preserve 
"Wounds from putrid decomposition, thus guarding the 
llody against septic absorption. 

Even when a wound has already been infected, a plenti- 
ful application of a s-per-cent phenol solution will yield 
exceUent results (Konig). 

If the whole body have been infected from a putrid 
wound, — that is to say, if septicjemia, pyaemia, and erysipelas 
have set in, — then the administration of these remedies will 
exert an antipyretic effect, but not a curative action upon 
the disease process; this is due to the fact that these 
agents become converted in the body into other materials 
whigh have no antiseptic or antifermentative power. Thus 
the simple phenols (phenol, kresol, thymol) and homolo- 
gous agents are converted into ethereal sulphates of the 
same bodies (Baumann and Herter). Of all miasmatic 
aad contagious diseases, malaria only has hitherto been 
cured by the internal administration of these remedies. 
Other diseases of this class were entirely unaffected by 
tbese drugs, unless we consider acute articular rheumatism 
as a parasitic disease. 

The cure of malaria by quinine, salicylic acid, salicin, 
arsenic, etc., cannot be taken as positive proof that the 
disease is parasitic in its nature, although this is probable. 

In conclusion, we can only say, that there'is a large field 
before us. None of the above questions can at the present 
time be answered with any certainty, either from the results 
of purely scientific research or from practical experience. 

It would be of greatest possible practical importance to 
kpow which bodies exert the strongest antifermentative 
or antiseptic power. Hitherto no UT\'\loTtv\\\.-^ o^ it^wVvi, 
been attained, since the character ot We ■^MU^S.'i'vwi^ «i* 



434 



MATERIA MEDICA AND THERAPEUTICS. 



fermenting fluid, its age, etc., all have some influence ii 
the effect produced by agents which are to prevent these 
processes. According lo Bioz. the most powerful anti- 
putrefactive agent is mercuric chloride; then follow, ii 
minishing series, phenol, quinine, ^rsenious acid, green 
vitriol, and sodium chioride. Plugge gives us the follow- 
ing diminishing series; phenol, quinine, sulphuric acid, 
chlorine, chloride of lime, and green vitriol. Illisch found 
that the most powerful disinfectants upon cholera-stools 
were nitric acid and phenol; then, weaker, sulphuric acid, 
hydrochloric acid, oil of turpentine, crude wood, vinegar, 
blue, white, and green vitriol, alum, tannin, neutral ferric- 
chloride solutions, and sodium chioride. According to 
Fleck, urine decomposition is best prevented by aluminium 
sulphate; then come tannin, benzoic acid, salicylic acid, and, 
weakest of all, phenol. In order to reach more uniform 
conclusions, Billroth examined the eSecl of these different 
substances upon similar organisms (micrococci and n 
crobacteria: Billroth) in exactly similar solutions — le 
grms. of candy sugar, i.o grm. ammonia tartrate, and 0,5 *l 
grm, of potassium phosphate in 100. o grms. of water, j 
He attained the results expressed in the following table: 






Mercuric chloride 

Thymol 

Sodium benzoate 

Crcasole 

Oil of thyme 

Carvol 

Benzoic acid 

Methyl-salicylic acid. . 

Salicylic acid. 

Eucalyptol 

01. carui 

Sodium salicylate. - . . 
Phenol 

Sulphuric acid 

Boric acid 

Copper vilriol 

Hydrochloric acid. . . . 

Zinc vitriol 

Alcohol 



10 Chlorine 

I Iodine 

< Bromine 

Sulphurous acid 

Salicylic acid 

' Benzoic &cid 

Methyl-salicylic acid. . 

Thymol 

Sulphuric acid 

Creasote 

Phenol 

Alcohol 



: 3500a 
= 3333 
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Although these results are manifold and partly incor- 
rect, yet we can from them discern the truth that the aro- 
matic compounds exert, by far, the most powerful anti- 
septic and antifermentative action, and are most deadly to 
the lower organisms, mercuric chloride and chlorine being 
their only superiors. 

Phenol — Carbol — Carbolic Acid, 

Phenol or carbol. C,H..OH (known also as phenic acid, phenyl ako. 
hoi, hydroxy ben 20 1, and among physicians carbolic acid), does nol pos- 
sess the properties of an acid. Il does not decompose carbonales, while 
its salts with the metals are decomposed by carbonic acid; nor does it 
redden blue litmus paper. It is dialin^ished from the alcohols in that 
the hydrogen Hiom of its hydroxyl is more readily displaced by strong 
basic metals. Most of the above terms, therefore, are to be put aside, 
»nd the term phenol is )u be preferred. 

Phenol is the principal constituent of the acid portion of coal-tar oil, 
from which it is manufactured. 

t*ure atihydrous phenol crystallizes in large colorless prisms, which 
melt at 40°, dissolve in fifteen parts of water, and ail proportions of al- 
cobol and ether. 

The two phenols prescribed by the German Pharmacopceia are not 
chemically pure substances. They are; (t) Acidum carbol icum crystallisa- 
tum, a slightly reddish mass, consisting of long, sharp crystals, neutral in 
reaction, and having a cbaraclerislic odor and sharp taste ; they mcll at a 
lempcrature of 35° to 30°. boil at 180° C, and dissolve in 50 parts of cold 
water, and miscible with every proportion of alcohol, ether, chloroform, 
bisulphide of carbon, and glycerine. This preparation only can be tised 
Iberapctitlcally, (2) Acidum carbolicum crudum. a reddish brown. 
more or less transparent sointion, of a peculiar "dor. slightly soluble in 
water, more soluble in alcohol, and mostly sol u hie in hot caustic-soda 
solution. It contains at least 50 per cent of pure carbolic acid, and should 
only be used (or ordinary disinfecting purposes, 

Sinrc it would be difficult to dispense the cryatalliied carbolic acid, 
druggists generally keep it in solution, consisting of equal parts of crys- 
tallized carbolic acid and dilute alcohol. 

PHYSIOLOGICAL ACTION. 

Since phenol is chiefly used externally to prevent or re- 
tard decomposition, fermentation, and putrid poisoning, 
while its internal application becomes more and more re- 
stricted, we shall first give the first-mentioned series of 
effects. 

The Effect of Phenol upon Ferments, Infecting Agents, and the 
Process of Fermentation and Decomposition. — The chemical 
ferments, like pepsin, ptyalin, emlusin, and myrosin, only 
lose their physiological effects upon albumen, starch, 
amygdalin, and sinigrin after prolonged contact with con- 
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centrated phenol solutions or sometimes phenol in sub- 
stance (Lemaire, Buchheim, W. Bucholtz, and Plugge). 
Similarly phenol weakens the catalytic power of many 
ferments over hydrogen peroxide (Schaer) but little. Or- 
ganized ferments, on the other hand, are destroyed by much 
weaker solutions. We have shown in the introduction, 
however, that phenol takes a very low place among the 
agents which destroy ferments. According to Lemaire, 
substances undergoing decomposition under the influence 
of bacteria and vibriones are preserved by 0.1 per cent of 
phenol solutions. L. Bucholtz asserts that in artificially 
maintained bacteria solution the development of the bac- 
teria is prevented by the addition of 0,2 to 0.5 per-cent solu- 
tions of phenol, while it takes 4o-per-cent solutions to pre- 
vent their formation. In this respect he agrees with the 
assertions of Sanderson, Hoppe-Seyler, and Paschutin. 

The average infusoria are destroyed by a i-per-cent scriu* 
tion of phenol. Plugge indeed thinks that this results from 
0.1-per-cent solutions. 

The growth of the mould fungus is stopped by i-per-cent 
solutions (Plugge), and the yeast plant loses its fermenl- 
ing power when subjected for twenty-five hours to the in- 
fluence of a o.a-per-cent solution {W. Bucholtz). 

Infecting Virus. — Since all the bodies of this class are not 
yet positively known, it follows that our knowledge of the 
influence of phenol upon them is slili uncertain. We know- 
only that the addition of a i-per-cent solution of phenol to 
vaccine virus does not in any way interfere with the ac- 
tivity of this virus, while a z-per-cent solution renders it 
inoperative (Rothe and Michelson). Furthermore, that 
healthy as well as decomposing pus obtained from acute 
abscesses is rendered entirely aseptic by the addition of a 
j-per-cent solution of phenol. The minimum strength 
necessary to produce this result is unknown, although it is 
certain that a i-per-cent solution will not accomplish it. 
Already decomposed pus seems to be unaffected even by 
5-per-cent solutions, and requires stronger ones to repder 
it aseptic; a o-j-per-cent solution will prevent the septic de- 
composition of healthy pus (Rosenbach). 

Ffrmetitation. — Alcoholic fermentation of a sugar solution 
is said to besuspended.accordingtoPlugge, by a4-per-cent 
solution of phenol, according to Bucholtz by a 0.476-per- 
cent solution; lactic fermentation by a 0.3 7 7 -per-cent. 
solution; butyric-acid fermentation by a 0.33-per-cent solu- 
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tion (Paschutin); urinous fermentation by i-per-cent solu- 
tions (Hoppe-Seyler). 

Putrefaction of albumen or meat is stopped by a a-per- 
cent solution (Hoppe-Seyler), and entirely prevented in 
fresh meat, bread, blood, and urine by a o.i to 0.5-per-cent 
solution (Lemaire and Plugge). 

As to the cause of this antifermenlalive and antiputre- 
factive action, this is as much in the dark as the physiology 
of these processes themselves. The supporters of the 
theory that all fermentation and putrefaction is the result 
of the devolopment of minuter organisms, believe that 
the prevention and interruption of these processes is due to 
the destruction of these organisms. Then one would in- 
quire why these agents should be so destructive to these 
organisms. 

Hoppe-Seyler, however, who denies these theories of Pas- 
teur, and believes that putrefaction is the result of the ac- 
tion of a ferment which has perhaps been formed by these 
minute organisms, but is entirely independent of them in 
its action, claims that a 0.5-per-cent phenoi solution is suf- 
ficient for the destruction of these organisms, while the 
decomposition of albumen continues, somewhat more slowly, 
it is true, even under i-per-cent solutions; 2-per-cent solu- 
tions, however, prevent it. The final destruction of the ac- 
tivity of the ferment is due to a purely mechanical cause: 
the phenol causes a coagulation of the albuminoid sub- 
stances in the fermenting or putrefying solutions, which, 
when precipitated, carry the ferment along with them. 

It cannot be denied that the whole subject still rests 
upon a hypothetical basis, although it is very reasonable to 
suppose that the direct influence of the phenols upon al- 
buminoid bodies is an important factor in their antiseptic 
action. Lime and albuminoid bodies are thrown down 
from their solutions by the addition of a 5-per-cent phenol 
solution {according to Hoppe-Seyler and Zapalsky only by 
a saturated phenol solution); the phenol is supposed to act 
by withdrawing the water from these, and not {at least 
at ordinary temperatures) by combining chemically with the 
albumen. In proof of this, we find that the phenol can be 
evaporated from the precipitate. According to Tauber, 
carbolic acid when added to fresh albumen, meat, or urine 
will give evidences of its presence to chemical reaction for 
weeks after it has thus been added, while if similar putrefy- 
ing materials arc treated by the carbolic acid the latter 
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will yield evidences Of its presence for only a very shoi-t 
time (Bill); this would seem to indicate that there is a di 
rcct union between the phenol and the decomposition prO' 
ducts. 

Even Plugge recognized that the decomposition odor# 
were destroyed, simullaneously with the cessation of the de- 
composition process, under the influence of phenol. Many 
other odorous materials are not influenced by phenol. 



Phenol is readily absorbed into the body, even by the 
unbroken skin. In some cases, indeed, the painting of the 
skin in men with phenol solution has been followed by 

fatal results, under symptoms similar to those resulting 
from the internal administration of the acid (Husemann 
and Hoppe-Seyler). This poisonous action through the 
skin can be readily experimentally demonstrated upon 
every animal. Care, therefore, should be taken even in 
the external use of the drug. 

With equal readiness carbolic acid is absorbed bv wounds, 
subcutaneous connective tissue, and al! of the mucous mem- 
branes of the digestive and respiratory tract. 

Aclion and Excretion of Phenol. — When phenol has been 
absorbed into the circulation, it does not, as was formerly 
supposed (StKdeler, Lieben, Landolt) pass unchanged 
through the body to be finally excreted with the urine, 
but it disappears, to a great extent (almost one half), with- 
out leaving any trace of its decomposition products (Tau- 
ber, Shaeffer). Most probably it is oxidized into oxalic 
and carbonic acids, and excreted as such. The other half 
undergoes various combinations, which Hoppe-Seyler and 
Buliginsky term phenol-forming substances, and one of 
which has been termed by Baumann an acid, the ethereal 
sulphuric acid of phenol (phenol suiphuric acid, C .H .O. 
SO.OH). 

In the blood of the living dog half an hour after the ad- 
ministration of phenol we find considerable quantities of 
phenol and small quantities of phenol-forming substances. 
Two or three hours later, however, there are many more 
phenol-forming substances and but little phenol. This is 
especially the case in the liver, brain, and kidneys. In the 
urine we find, accordingly, the greater part of the phenol 
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which has been administered, in the form of the above-men- 
tioned phenol-producing substances, with but slight traces 
of phenol. By treating the urine with hydrochloric and 
sulphuric acids the phenol-forming substances can be re- 
converted into phenol in a free stale. If small quantities of 
phenol are administered, it appears in the urine as the 
phenol sulphate of an alkali; when very large quantities 
of phenol are administered, it appears in the urine only to 
a slight extent as phenol sulphate, but for the most part 
as the yet unknown phenol-forming substances. This is 
probably due to the fact that the phenol does not iind suf- 
ficient alkaline sulphates in the organism with which to 
combine. If, with the phenol, sodium sulphate, for exam- 
ple, be administered, there is a combination of the two 
into the sodium-phenol sulphate. For small quantities of 
phenol the body has sufficient alkaline sulphates, with 
which the former may combine to form the above salt; and 
since this salt is not injurious to the organism, it follows 
that the body possesses its own antidote for small quanti- 
ties of phenol, while for larger quantities the best antidote 
to give is sodium sulphate or any alkaline sulphate (Bau- 

Here we would call attention to the fact that, normally, 
phenols (phenol, cresol, etc.) are formed in the intestinal 
canal from decomposing albuminoid bodies; that is to 
say, from decomposing bodies antiseptic substances are 
formed. It is for this reason that the ethereal sulphate of 
phenol and cresol are found in the intestinal canal, being 
here formed from the phenols thus arising in the intestine 
(Baumann and Brieger). 

The excretion with the urine goes on very rapidly. Re- 
tention of the pheno! in the body does not take place, so 
that we reed not fear a cumulative action (Salkowski). 
Under the influence of phenol the urine very often lakes 
on a very dark color, varying from a light olive green to a 
dark brown and grayish black: it is darkest when the 
phenol is applied externally to the skin or wounds. This 
color is due, according to Baumann and Preuse, to the fact 
that a considerable quantity of the phenol administered or 
absorbed has become oxidized to hydroquinone (C,H,0,) 
and that it appears as hydroquinone sulphate in the urine. 
As a consequence of the oxidation of the hydroquinone we 
have these unknown brown-colored bodies. The percent- 
age of the phenol does not vary directly with the darkness 
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of the color. It is not, therefore, necessary, as is now the 
custom, to suspend the administration of phenol as soon as 
the urine begins to show a dark color, but we should rather 
be guided by the other symptoms of poisoning, such as di- 
gestive disturbances, and, above all, the quantity of sul- 
phuric acid in the urine (sulphats). As soon as the latter be- 
gin to fail and diminish, we may say that toxEen^ia has 
begun to .el in (Baumann). 

Kohn frequently noticed that large doses are followed by 
albuminuria; small doses very rarely (Salkowski). 

Hoppe-Seyler has found the phenol {introduced by inunc- 
tion) in the saliva as well as in the urine. L^maire thinks 
it highly improbable, however, that phenol is excreted with 
the expired air. 

/(Vtf/ Aclion. — Strong solutions (above 5 per cent) cause 
a severe burning sensation upon the skin and produce an 
eschar which is at first white, soon after red, and which in 
a few days may lead to a superficial separation of the burnt 
integuments. The burning lasts but a few minutes, and is 
followed by almost complete anaesthesia of the affected 
portions of the skin, so ihal the skin can even be cut 
through without the knife being felt; even a parony- 
chia can thus be opened without any pain being felt (Smith). 
This anaesthesia is greatest when the skin has been pre- 
viously painted with vinegar, while glycerine solutions of 
phenol have no ansesthetic power whatever. Very concen- 
trated solutions burn the skin and render the affected tis- 
sues transparent. 

Upon the mucous membranes such solutions of phenol 
cause severe burning pain and produce a white eschar; 
all the places to which the phenol soluiion has been applied 
become anaesthetic. When inhaled, phenol gives rise to 
coughing; when taken into the stomach, it causes nausea, 
eructations and vomiting, and, in strong concentration, in- 
flammation of the gastro-intestinal mucous membranes, 
with severe colicky pains, vomiting, and purging. Death, 
which frequently follows very rapidly, is supposed to be 
due to a reflex paralysis of the heart. 

All of these local effects only occur in man after the ad- 
ministration of doses over 0.5 grm., and even then they 
may be very slight as far as the gastro-intestinal mucous 
membrane is concerned, provided the stomach be full at 
the time of the administration. 

General Effects. — Here we do not include those general 
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effects which are the result of the caustic action of the 
drug, but only consider those general effects which are the 
result of the absorption of largely diluted phenol into 
the blood. Husemann, Salkowski, Hoppe-Seyler, and 
others studied the effects in this manner. 

Different men and animals differ in the power of with- 
standing the poisonous eSerts of this drug. We cannot help 
observingacertain amount of similarity between the physio- 
logical effects of this drug and those of alcohol. 

Frogs die after takingo. 2-0.3 g''"'"'; rabbits, from 0.3-0.5 
grm.; cats, from 0,5 grm.; dogs, from a. 5 grm. (Umme- 
thun.) 

in adults, 0.5 grm. are not followed by any injurious 
effects; yet 1.0-2.0 grm. is not a safe dose, whether 
given by the stomach or hypodermicaliy. Men who have 
been accustomed to alcohol can lake more, and women and 
children less: doses of 0,1-0.2 grm. may have injurious 
effects upon the latter (Oberst). The general symptoms 
are also less marked when the drug is given upon a full 
stomach than upon an empty one. The fatal dose for 
adults is from 10,0-20.0 grms. 

Cold-blooded animals begin to collapse in from three to 
five minutes after the subcutaneous or internal administra- 
tion of the drug: the voluntary power is diminished, 
while the reflex irritability of the cord is much increased; 
convulsive movements of the feet occur, and these gradually 
increase to almost tetanoid tonic spasms. Later on the 
convulsions cease, and death from paralysis of the spinal 
cord sets in twenty-four hours later. Toward the end the 
heart beats very feebly, and the muscles and nerves retain but 
little irritability after death. The blood after death is 
thin bluish red, the urine clear and without albumen. 

In the mammalia, and birds also, the chief toxic symptoms 
consist of clonic convulsions, with resulting paralysis and 
collapse. Soon, also, dyspnoea sets in; during the convul- 
sive stage the blood-pressure is at first increased, then re- 
turns to the normal, not sinking until life is almost extinct; 
the small arterioles are dilated, so that the blood circu- 
lates more rapidly and the venous blood becomes of a 
brighter red. The veins become very much swollen. The 
salivary and lachrymal secretions are increased. Sensi- 
bility is retained for a longtime. The muscles retain their 
irritability until after death. 

""he duration of the poisonous action is rather long; the 
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blood becomes gradually darker, the respiration shallow 
and irregular, muscular contractility weaker, the tempera- 
ture is lowered, and death sets in generally as a direct 
result of the paralysis of respiration and the spinal cord. 
Sometimes death takes place suddenly as the result of a 
convulsive seizure. 

An autopsy shows not only the caustic effects of the 
drug, but also hypersemia of the cranial organs, and the 
liver and spleen; the blood is dark and clots with difficulty; 
the pneumonias observed in some cases are more than acci- 
dental complications, and are perhaps dependent upon the 
entrance of some of the carbolic acid into the lung. 

In men non-fatal doses of 0.5-2.0 grm. are followed by- 
dizziness, slight dulness, ringing in the ears, formication, 
some deafness, great weakness, and also hyperidrosis, 
diminished frequency of the pulse, and lowered tempera- 
ture (about iV of a degree — Danion's experiments upon 
himself). 

In addition, we have the already mentioned nausea and 
vomiting. 

Large doses {5.0*20.0 grm.) cause death very rapidly; 
rapid loss of consciousness supervening, then weakness of 
the heart and insufficient respiration. Volkmann ascribed 
the sudden death of a boy after resection of the hip to 
collapse from the phenol used, children being especially 
sensitive to phenol. 

Hoppe-Seyler relates the history of two men who rubbed 
in a very concentrated solution of carbolic acid for the 
cure of the itch. Even during the application of the drug, 
first one, then the other, cried out that he felt dizzy, and 
cried out from pain over the surface to which the phenol 
had been applied. Both patients were found perfectly un- 
conscious by those who had been attracted by their cries. 
One died in a short time; the other gradually recovered, 
and then stated that he had first felt a tightness in the head, 
and then dizziness, after which he lost consciousness. 

It is a remarkable although at present an inexplicable 
fact, that while in all other animals large doses of phenol 
cause clonic and tonic spasms, in man, on the contrary, 
there is no spasm, but rather immediately a paralysis of 
the nervous centres. We have only one reported case of 
poisoning by carbolic acid — it is one reported by Winslow — 
in which a boy after swallowing 8.0 grm, of the ill-smelling 
Calvert's Phenol No. 4 uttered a loud cry, and fell down 
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in deep coma, with cyanosis and mydriasis; there were 
also clonic convulsions, and later on tetanoid convulsions with 
spasm of the glottis; he then recovered temporarily, only to 
die, twenty hours later, from a laryngitis caused by the 
drug. 

Chronic poisoning from doses in themselves harmless 
is, as Salkowski has shown, impossible, for the reason thai 
the drug is so rapidily excreted. Direct observations made by 
Kohn, Neumann, and Salkowski have also shown that, 
apart from the color imparted to the urine, there were 
no toxic symptoms even in a case in which 65.0 grm. of 
phenol were taken in the space of three months. When 
toxic symptoms suddenly occur under the use of antiseptic 
dressings, they are the result, not of the cumulative action 
of the drug, but of the accidental absorption of too larg« 
quantities of phenol from dressings either too closely ap- 
plied or too thoroughly saturated (Salkowski). In adults 
we would then find nausea, vomiting, and headache; in 
children, first excitement, restlessness, and increased tem- 
perature, followed by a peculiar condition of collapse. 

THERAPEUTIC APPLICATION. 

The great importance of phenol in medicine during the 
last few years depends upon the introduction of the Lister 
method of treating wounds. Besides its use in surgery, 
we have its application as a disinfectant for the excretions; 
■ while internally it is of very little importance. 

It is therefore proper 10 discuss the surgical application 
of the drug first; and since our personal experience is 
limited, we shall be compelled to confine ourselves here 
to facts gained from the literature of the subject. 
The Lister method is becomilag more and more general 
every day, and the literature increases correspondingly, so 
that we have a large field to select from. 

The controlling principle of Lister's method, introduced 
about ten years ago (Lister's first communication was pub- 
lished in March, 1867), namely, the method of antiseptic or 
aseptic dressing of wounds, is that the injurious influences 
of atmospheric air upon the wound-surface should be 
avoided, and open wounds thus be brought under the 
same favorable relations as characterize subcutaneous ' 
wounds (fractures, etc.), and to which we owe the absence of 
fever, pyaemia, erysipelas, etc. Whether these injurious 
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efEects really depend upon micrococci, bacteria, etc.. or arc 
of another nature, cannot yet be decided. It is true that 
Lister was led to his discoveries by some such idea, but 
the presence of micrococci under the phenol dressing has 
been demonstrated. However, whatever may be the true 
state of affairs, the practical importance of Lister's dress- 
ing remains assured. 

We must remark, however, that the success of Lister's 
dressing is not necessarily dependant upon phenol; this is 
readily conceivable, and Lister recognized the fact as early 
as 1868. Phenol owes its preference to the fact that it is a 
volatile substance. The occurrence of some disagreeable 
effect of serious toxic symptoms, and even death, under its 
use, has led to an attempt to substitute other antiseptic sub- 
Stances in its place; such are salicylic acid, benzoic acid, bora- 
cic acid, menthol, thymol, and zinc chloride. But since most 
of our experience with antiseptic dressings has been gained 
under the use of phenol, the follovi-ing statements are 
made, principally in relation to this drug. We shall follow, 
in our description, the teachings of Volkmann, who, under 
the persevering and faithful application of Lister's method, 
has achieved the most brilliant results; we shall follow 
also Steiner, Nussbaum, and others. 

In the treatment of fresh wounds, that is to say those 
of surgical operations, from their very inception, witb the 
antiseptic method the advantages attained are as follows: 

The discharges are entirely odorless: not only is the 
ordinary disagreeble odor of the pus absent, but even 
when extensive gangrene has occurred there is an absence 
of all odor. The blood chat may be present in the wound, 
under the antiseptic dressing is not decomposed. 

The inflammatory reaction of the tissues surrounding 
the wound is very slight, anS often entirely absent; even 
the largest surgical wounds, such as amputations, show no 
redness, swelling, or inflammatory ofdema of the margins 
even on the fourth to the eighth day. 

As would be expected, then, even in cases where there is 
no union by first intention, the secretions from the wound 
remain very slight; and for this reason the dressing may 
often be left on for two or three days or longer. Later on 
the secretion which may be present is serous and very thin, 
having tew pus-corpuscles present in it. 

Primary union is more frequently attained, and often in 
cases in which formerly it was obtained with difficulty; not 
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only the skin is superficially united, but even the deeper 
tissues. To what extent and how often this is desirable, 
ive neither think it necessary nor are we able to discuss in 
this place. It is rather a subject for especial surgical ex- 
perience to decide. 

Evidently, partly as the necessary result of what has al- 
ready been said, there follow three important effects: first, 
ihe patients experience less pain, there being often a partial 
or complete analgesia; secondly, patients treated by Lis- 
ter's method have less fever, and sometimes none at all; 
the greatest and most serious operations are often followed 
by very little or no fever; finally, the time of healing is very 
much shortened. 

The most important effect of Lister's method of treat- 
ment consists in that many of the most serious and incur- 
able complications and consequences of wounds do not ap- 
pear at all, or only to a very limited extent. Such are acute 
phlegmonous and purulent infiltrations, necrotic or diph- 
theritic inflammations, and septictemic or pysemic processes. 
Erysipelas, however, is somewhat less frequently prevented 
by this dressing. Since, then, these complications are the 
most frequent cause of death after operations, it follows 
that Lister's method of treating wounds greatly diminishes 
the mortality. 

These results are, then, so beneficial that Lister's method 
of treating wounds must be counted among the greatest 
therapeutic benefits to humanity. Almost all surgeons 
who have followed it carefully in all its details praise it. 
It is true, however, that a few cases have been reported in 
whichnot only severe symptoms of poisoning (vomiting, col- 
lapse), but even death, have resulted from its use; these ac- 
cidents happened especially in aneemic and cachectic, very 
young or veiy old individuals. It is for this reason that 
search has been made for other harmless substances, in 
order to exclude phenol from the Lister method. But to 
give up this method even if a satisfactory substitute for 
phenol should not be found would, in our opinion, be as 
foolish as if anaesthesia were to be abandoned because of an 
occasional death from chloroform. 

All are agreed that the minutest particulars of this meth- 
od (Lister's) must be observed to insure success, and to keep 
the atmospheric air, with the substances which it contains, 
away from the wound, from the veiy beginning, and 
^ftroUghout the course of its healing. The hands, sponges^ 
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insiniments, etc., must be disinfected, the operation musi 
be performed under the carbolic -acid spray, and the wound 
must be protected by a thoroughly antiseptic dressing. 
Failure is generally due to a neglect of some of the regula- 
tions. We cannot here give a detailed account of all the 
regulations which Lister provides, the least of which is nec- 
essary to the production of a beneficial result: this is the 
province of surgical monographs, such as have been pub- 
lished by Volkmann, Thiersch, Sleiner, Nussbaum. and oth- 
ers. The more experience that a surgeon gains in the prac- 
tical application of Lister's method, the better the results 
he attains in its practice. We consider it necessary, how- 
ever, to recount and describe the preparations and materi- 
als prescribed by Lisier in the carrying out of his antisep- 
tic method, and this we shall do under the head of prepa- 
rations. 

Old wounds, where open suppuration is already going 
on, can, of course, not receive the same benefits from a Lis- 
ter dressing as wounds which have been maintained in a 
strictly antiseptic condition from the very beginning; still 
even here good results have been observed. 

As we might expect, phenol has been used in the last few 
years in many other ways for external application. Such 
are its use in the'putrid secretions of mucous membranes, 
especially that of the bronchi: in these cases it is frequent- 
ly of great benefit. Leyden advises the use of phenol in- 
halations, in addition to the internal use of phenol, in gan- 
grene of the lung: here it is better than the inhalations of 
turpentine that are ordinarily used. We ourselves have 
found that in some cases phenol was better borne than the 
inhalations of turpentine. 

In diphtheria, also, phenol has been much used as a gar- . 
gle, inhalation, and local application. 

A few observers report favorable results; but, taking the 
large mass of experience in the use of this drug into con- 
sideration, we cannot say that the mortality of this terrible 
disease has been in any way diminished under its use- The 
lighter cases are, it is true, cured by the use of this as by 
other agents; the serious cases, however, are as unaffected 
here as by others. For the sake of completeness we men- 
tion the use of the drug in whooping-cough: the patient is 
to inhale weak solutions frequently, while strong solutions 
are sprinkled about the room. 

In gynecological practice phenol is used according to 
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ihe principles advocated by Lister; in obstetrical practice it 
is used for disinfecting the liands and instruments. As to 
its use after labor, opinions differ; sonne prescribe carbo- 
lized injections and wasliinys as a routine practice in every 
case, while others content themselves with washing the 
genitals after labor, and then not again using carbolic 
washes, unless puerperal fever, putrid or diphtheritic af- 
fections of the genitalia should set in. A few observers have 
seen cases in which carbolized injections into the uterus 
were followed by symptoms of poisoning (Schuelkir 
Kuestner, and others). Caution is therefore necessary. 

As a parasiticide (scabies) or germicide (pityriasis 
versicolor) phenol is inferior to other efficacious and 
at the same time less injurious substances. In scabies, as 
we have already said, its application has been followed by 
toxic symptoms, with sometimes a fata! result. As a di- 
rect caustic it is also of little importance. It is used in 
dentistry, however, as a local application to relieve the 
odontalgia of carious teeth, and also for the purpose of 
cleaning out carious cavities which are to be filled. 

Internally phenol has been used in a large variety of con- 
ditions, but nowhere have beneficial and reliable results 
been attained. So that up to the present time we feel that 
we could dispense with phenol as an internal remedy. We 
shall not recount the large number of conditions in which 
it has been used, but shall content ourselves in giving the 
more important uses; they are as follows: In diabetes mel- 
litus it is recommended by Ebstein and Mueller. Experience 
has shown that in some cases of this disease (we have no 
means of knowing which) phenol 0.3 pro die) rapidly di- 
minishes the excretion of sugar; sometimes, indeed, the 
sugar disappears entirely from the urine. As soon as the 
remedy is suspended, however, the sugar reappears, al- 
though sometimes it remains away for weeks. In another 
series of cases the sugar remains uneffected. 

Senator recommended subcutaneous injections of phenol 
in the region of affected joints in acute articular rheuma- 
tism, but sodium salicylate and benzoaie are preferable 
remedies. On the other hand, the subcutaneous injection . 
of 2-per-cent solutions in the neighborhood of erysipela- 
tous regions of the skin (Hueter)seeni to be of some value; 
the objection is that the process in an extensive erysipelas 
is somewhat disagreeable. So, also, subcutaneous injections 
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have latelj- been recommended in white swelling and sub- 
acute Inflammaiions of glands, 

Phenol is nowadays very much used as a disinfectant. 
Apart from its use in the Lister method, we use it in dis- 
infecting hospital-wards and water-closets, and vessels in 
which the dejecta of typhus and cholera patients have been 
placed. 

Its disagreeable odor is a prime objection to its use in 
the sick-room ; furthermore, it has not yet been proved that 
the phenol vapor prevents the spread of infectious disease 
through the atmosphere of the sick-room; we should feel 
safer in having such patients isolated. 

Dosagi and PrtpisraUcns. — I. Acidum cartiolieuin ctystalliaatum, for in- 
ternal use best given \a pil[ form. The officinal dose is at most 0.05 
pro dosi! ad 0.15 pro die! It can, however, be given up to 0.3 and 
even 0.5 pro die without injury. For external use also, and as an inha~ 
lacion only, this preparation should lie used; the latter in the strength of 
^l-per-ccnl solution; Leyden has, however, gone as high as 4-per-cent 
solutions in gangrene of ihe lung. Aqux menlh. pip. may be used as a 
flavoring agent in these inhalations. The solutions for external Use vary 
in strength from -f^ to 5 per cent, according to the effect desired. The 
latter is only to be given when we desire a caustic e&ect. AH observers 
acknowledge, however, that solutions of such strength are dangerous , 

2. Acidum carboli cum crudum, used only for disinfecting water- closets, 
etc. We should prepare either an at least 2 percent solution of phenol 
or a mi.Mure of phenol with other deodoriztug or disinfectant sutistances 
(such as charcoal -powder, green vitriol, etc.) 

3. Liquor natri carbolici, 5 parts of pure carbolic acid. 1 part of 
caustic soda, and 4 parts of distilled water — a superfluous preparation. 

4. Thecarbol or phenol sulphates; the potassium, sodium, ammonium, 
and magnesium sulpho-carbolicum sivesutphn-phenylicum, CgHiSog.OK, 
etc., are said to have a similar though weaker antiseptic and anti-fer- 
mentative power 10 that of phenol (Baumann). while they have little or 
no toxic eSecl. Doses ut 5.0 grm. produce only a little dizziness (Sansom). 
Since, however, as Baumann has shown, phenol loses its entire power 
when it is given internally and converted into these very salts, we must 
doubt very much the authenticity of the statements of some observers, 
who believe that these salts have given favorable results in typhoid, ty- 
phus, scarlet fever, diphtheria, phUiisis, abscesses, etc. (The dose rcc~ 
oraroended by these is 1.0-5,0 grm. pro die.) The same is probably ITUe 
of the zincum sulpho-carbolicum s. phenylicum (officinal). This prepa- 
ration as a powder has but little of the carbolic- acid odor; in solution 
(t-IOoWood) it has no odor al all. Bardeleben, however, asserts that 
he has obtained excellent results from the suhstimtion of this prepara- 
tion for phenol in the Lister method of treating wounds; he moreover 
bas no disturbances of the general health resulting from its use. His in- 
jection (i per cent) of the same preparation in gonorrhosa is also said to 
be very usefuL 
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The following is a list of the solutioas, materials, and preparaciiins 
which are used at the present time in Lister's dressings and operations. 

a. Solutions of phenol in water. Stretigth as follows; 5-per-cent (i-lo) 
solutions for washing the hands before and after the operation; for wash' 
ing the site of operation; for cleaning an already existing wound (for this 
we may use a aj-per-cent solution also); tot disinfecting all insCrumenta , 
(knives, sponges, syringes, catheters, drainage tubes) that may be used 
during tlie operation. These should be placed in the solution during and 
before the operation; for moistening the protective (" calico") which is 
used in case the carbolic f^pray is interrupted; for tilling the cup o( the 
spray apparatus in case the latter be of the variety in which the phenol 
spray is diluted by steam. 

ai-per-cent solutions ([-40]. known as " carbolic acid water," /or pro- 
dticinglhe spray when the Richardson spray apparatus is used; forsoaic- 
ingthe bandages: for moistening the protective and the antiseptic gauze; 
for preserving the sponges, drainage tubes, and jute. 

l-per-cent solutions were at first used for washing wounds during the 
changing of the dressings, where for some reason the spray cannot ' 

i. Sotuiions of phenol in olive oil of various strengths. 10 per-ci 
carbolized oil, for soaking lint which is laid in deep wounds, or used a: 
drainage pledget. 

5-per-cent solution of phenol in oil, for anointing the examining linger 
and hands; also for catheters, sounds, specula, etc. 

r. Phenol — Vaseline. A lo-per-ccnl mixture of phenol and vaseline 
good for chapped hands; also to protect the hands from the spray. 

d. Protective, either of green silli or of cotton. In lis preparation 
oiled silk is painted on both sides with " copal'lac," then on one side with 
a mixture of i part of dextrine, 2 parts of starch, and 16 parts o( a s-per- 
cent solution of phenol. Before it is used the protective is again washed 
with a 3}-per-cent solution of phenol. In order to disinfect it, for the pro- 
tective in itself has no disioteclant properties. Its purpose is rather to 
be applied directly to the wound, and thus to preserve the latter from the 
irritant effects of the phenol contained in the remainder of the dressing. 
The protective, although soft and non-irritant, is impermeable to the 
phenol on one side and the secretions of the wound on the other. 

e. Antiseptic gauie is a coarse cotton cloth; it is treated with i part of 
crystallized phenol, 5 parts of ordinary resin, and 7 parts of paraffin. The 
resin prevents the volatilisation of the carbolic acid, while the paraffin 
prevents the cloth from sticking 10 the skin. This antiseptic gauze is 
laid in many thicknesses over the silk: lirsl 6 or 8 layers wrung out in 
"carbolic-acid water." then 6 to 8 layers in a dry state over these. This 
is the really antiseptic protecting agent in the Lister dressing, and in its 
application we must be careful that it overlaps the wound from I2 to 15 cen- 
timetres on all sides, according to the she of the wound. In this way 
the secretions are compelled to travel through quite a stretch of antisep- 
tic material before coming in contact with the outer air, 

Bruns has substituted for this a gauze which is soaked in a solution of 
phenol and resin in alcohol, castor oil being used instead of paraffin. 
Bruns has recently published the following prescription tor the prepara- 
tion of the antlaeplic gauie; 600.0 phenol, z kilograms of colophonium. 
and joo.o stearin (or I kilogram of glycerine) to be dissolved in 10 litres 
of alcohol. 3j litres of this solution are required to impregnate I kilo- 
gram of gauze. 
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/. Phenol-jute ia the well-known cotton tissue, which has been satu- 
rated with 3 3t-per-ccnl solution of pheaol. Some surgeoDsuse it instead 
of the antiseptic gauze lo place over the proleciivc; it is kept constantly 
moist with this solution, 

g. Mackintosh: stuff similar lo thai used for lining hats, composed of 
eollon material which is covered with rubber. Is laid between both of 
the roost external layers of the antiseptic gauze, and used to prevent the 
percolation of the secretions through the dressing. Instead of mackintosh, 
surgeons sometimes use carbolized parchment paper, or darkened silk 
paper. 

A. Catgut, threads made of the sheep s gut; used for ligaturing vessels, 
and fur deep stitches in the Lister dressing. Catgut strings are prepared 
in the following manner: they are soaked for at least two months in an 
emulsion prepared as follows: ; parts oE oil. and I part of a solution of 
loo parts of crystallized pheno! to :o parts of water. They are kept 
constantly in this emulsion, and before Iheir use it is well to place them 
in phenol water for half an hour. Catgut has the great advantage of being 
non-irritanttoawound. and that the threads are absorbed. They can be 
used for ordinary sutures. 

I. Phenol silk (Czemy), prepared by boiling silk in a 5-per-cenl solu- 
titui of carbolic acid. It should be constantly kept in this water. 

Antiseptic silk^ that is, silk which has been kept from a half to one 
hour in a hot mixture of i part of phenol to 10 parts of wax. Il should 
be kept in a gla^s. 

i. Rubber drainage tubes, used for draining away thesecretionsof the 
wound, and well known to be of the greatest importance in the Lister 
dressing. Tiiey, as well as the sponges, should be constantly kept in a 
a-i-5-per-cent solution of phenol. 

These various preparations have been slightly altered by different sur- 
geons, but all agree upon the great principle to be observed in antiseptic 
surgery. Among other things P. Bruns has recently reconimeoded 

/. " Phenol powder." consisting of 2J parts of phenol, 60 part-s o[ 
colophonium, and 15 parts of stearin, all mixed together, and this mixture 
to be further diluted with an indifferent powder such as calcaria carbon- 
ica prascipitata, in the proportion of I to 7 or 8 parts by weight. This 
powder, which contains from aj- to 3 percent of phenol, is dusted directly 
over small wounds and ulcers and atonic granulating surfaces. It can 
thus be used on the battle-field even in serious wounds. Over this should 
be placed several layers of jute, and over the whole is placed wax or 
paraffin paper. 

Treatmenl of Pkinal Poisoning. — If possible, the stomach. piunp should 

Among antidotes we have that praised by Husemann and Ummethun, 
namely, saccharated lime: and, furthermore, that recommended by Bau- 
mann, the sodium sulphate. The latter was found by Sonncnberg to be 
of practical utility, who recommended doses of 5.0 : 100 for adults and 
4.0 ; 100.0 for children, Milkand white of egg may he given on general 
principles. 

None of these would be of any utility in poisoning from impure phenol 
preparations. 

Appendix to Phenol. 
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Sentol. — Benzol (coal-tar benzol or benzine), CgHi, is found in the 
lars which are produced in process of man ufac luring illuminating gas 
trom coal. It is here found mixed wilh many of its homolDgues and ttie 
solid aromalic hydrocaibDns. Chemically pure benzol is a light, pecu- 
liar fluid, having liie odor of chloroform and bitter almonds. It boils at 
80,5° C, evaporates without residue, and burns with a light, spluttering 
flame: insoluble in water, but niisieible with alcohol and ether in e very- 
proportion. It is a solvent for sulphur and phosphorus, but especially 
tot iodine, fals, resin, india-iubbcr. and wax; it is therefore used to get 
rid of fat stains, etc. 

It must not be confounded with the ofUcinal petroleum benzine, which 
is only a mixture of hydrocarbons, having the formula C„ H^^.,. It is 
unknown in its physiological effects, and it is therefore only applicable 
for washing away oiolments, etc., from the skin. 

Physiological Action. — Benzol is strongly poisonous upon lower organ- 
isms, such as insects, trichina, etc. 

Upon man, according to Mosler, its internal admintslrslion has no in- 
jurious result when given In doses of 3.a grms. or 8.0 grms. daily. Pigs 
can even lake 15.0 grms. without injury. Perrin, however, has seen 
larger doses followed by deep narcosis. 

When inhaled it causes miwcular trembling and convulsions, vertigo, 
and finally even narcosis. 

ThiTapruUc Applicalien. — At the present time we can form no positive 
judgment concerning the utility of benzol in disease, for the reason, ac- 
cording to Husemann, that sometimes coal-tar benzine (benzol), and 
sometimes officinal petroleum benzine, has been used. 

Naunyn recommended benzol against the vomiting which results from 
fermentation goingon in the stomach. Here it acts Only symptomatically, 
but in these cases we find it best to wash out the stomach, so that ben- 
lol would be of little importance in most cnses. 

Mosler has recommended the use of benzol in trichinosis, but this ap- 
plication has not been confirmed in its beneficial results. Us external 
application in itch is superfluous. 

jojo^,— Benzol, or carboni fossili, internally from 0,5 to 1,0 per dose 
(5,0 pro die), in misiure with succus liquiriliie and mucilago gummi mi- 

Dihydroxy-benzenes, CiH,(OH)i, Procatechin, hydroquinones and 
resorcin, in the order of their toxic and an tiferraenl alive strenglh, have 
the power of stopping alcoholic fermentation when present in the 
strength of i per cent, A l.per-ccnt solution of the first and second of 
these substances completely prevents the decomposition of albumen, 
while i-per-cenl solutions of the first and third prevent butyric-acid fer- 



Qualitaiively. the effect upon cold- and warm-blooded animals is the 
same as that of phenol (Brieger). 

Therapeutically these substances have the advantai;e over phenol, in 
that they are not caustic, so that they can be applied in cases where 
phenol cannot he used. Hydroquinone Is especially to be recom- 
mended, in that it is much less poisonous than phenol, although power- 
fully anti fermentative. Brieger has had excellent effects from the use 
of I to 3 percent solutions in gonorrhcea, and recommends its use in con- 
tagious ophthalmia, it having no caustic action upon the cornea. 

Amido-bcnzole {phenylamine or aniline), CgHiNHi, is used in prepar- 
ing the beautiful aniline colors ; is soluble in 31 parts of water, and all 
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strengths of alcohol and elher. It produces local inflammalionB, anssthe- ■ 
sia and difficult breathing, cyanosis, and death from paralysis of resplra- F 
tion. Most of the aniline and rosanillne colors, such as fuchsia, i 
poisonous, provided they are not impure from admixture with I 

Nitro-b«niol(nitro-benzine),C,H,NO,, is an irrita 
the central nervous system. Under its influenc 
power of absorbing oxygen; the blood- corpuscles 
not changed in the body into aniline or hy drocyanic acid (Le win, Filebue). 
Before its poisonous effects were recogniied, it was used for perfur ' 
instead of bitter almonds and for flavoring liqueurs. 

Trinitro- phenol (picric acid). CeH((NOa)i, is made by treating phenol 1 
with nitric acid; has a bitter taste; is scarcely soluble in cold water, but I 
s a yellowish discoloration of the skill I 
vomiting, diarrhcea. and a great altera- I 
1 (Erb), Potash picro-nitrate has been « 
IS and against trichina, without, however, 
any beneficial results. 

Pyrogallol, CaHi(OH)i, pyrogallic acid, although it has no acid rear- 

tion, appears in colorless shining crystals, which are very slightly solu,. _ 
ble in water. Concerning its an ti fermentative and antiseptic actio — . 
we have various observations. Kolbe denies that it has any power ores 
alcoholic and similar fermentation. According to Bovet, l-lj-per-ce^^ 
solutions prevent the decomposition of animal tissues. Foul -smell ir^^; 
substances lose their foul odor in a-ai-per-cent solutions. Bovet tfeiz; 
lieves that the affinity for oxygen of the pyrogallic acid is the cai^^ 
of its antifermentative and deodoriiing properties. 

Pyrogallic acid must be used in only very small doses on account 
its power of destroying the blood-corpuscles and producing hamoglc^™ 
nuria. In larger doses it is an intense poison because of its powei— 

changing the blood (makes it of a coffee-grounds color, exceedingly fli =ai 

rapidly coagulable, while it diminishes the number of red blood globu ISe 
fibrin, and the hsEtnoglobin to ^ of their normal quantity, and also gS. ^vi 
rise to the formation of thrombi). It makes circulation of the bloods a 
impossibility. The poisonous effect is produced both from the exle-^^n 
and internal application. Death occurs in a few days with vomilir 
lealhesia, and loss of sensibility, great diminution of temperature, a 
passage of dark (black and daric-brown) urine. I.ogrm. doses can be 
without harm (Jlidell and Neisser). Upon the bones pyrogallol is sai-cX ' 
have an effect similar to that of arsenic and phosphorus (Marx). 

This drug should therefore never be used when any other drug car* 
employed. Hebra and Jarisch have proposed it in 5-10-pc " ~' ' 
ments for the treatment of psoriasis and to destroy lupoid a 
malous formations. We prefer, however, chrysophanic acid in the tl 
ment of psoriasis of extensive surfaces. In Ihe psoriasis of the face B 
head, however, pyrogallic acid is to be preferred, because it does 1 
alter the healthy skin; since but small quantities (s~2o; 100 of vaaelJ*)!] 
r alcohol) are required in the treatment of iupus and epithelial csnc:^ 
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' benzol, from which it crystailizes in small yellow scales (Liebermann). 
Moat probably it is a produci resulling from [he reduction of chryso- 
phanic acid. Both the chrysarobin and the chrysophanic-acid produced 
from rhubarb are non-injurious substances for the organism (Neisser), 
* is severe inflammation of the skin, and have been re- 

and herpes tonsurans, and are used either in conjunction with a simple 
;erate or with collodion (i : 7-10). 

Thymol, C„H,..0=C.H,.(OH).CH..C,H,, can be obtained from the 
oil of thyme, as (he monohydroxyl phenol of the methyliso propyl hen- 
lol or cymol, by shaking it with soda lye, and then decomposine the 
watery solution by hydrochloric acid. It appears in larg« crystals, 
leaving a mild and characteristic odor, and which are Slightly soluble in 
cold water {l ; 1000), more easily in alcohol and ether. 

Physiological Aclion. — According to Liebreich and Lewin, as well as 
Husemann, thymol is even more powerful asan antiseptic and antifermenl- 
atire agent than phenol and salicylic acid. It has the further advantages 
of a very agreeable odor, besides being strongly deodorizing and less 
volatile than phenol. It also retards and prevents the growth of the 
mould germ, and suspends the action of putrid pus upon the animal or- 
ganism. Solutions of -}f pet cent are sufficiently strong for all these pur. 
poses; so that its high price cannot be considered as a disadvantage, 
■■ e less of it is required. 

usemann believes thymol much less poisonous than phenol 10 the 
aoimal organism. While rabbits die from 0.5 grm. of the latter, it takes 
3.0-4.0 grms. subcutaneously administered, or 5.0-6.0 grms. by the stom^ 
ach, of the former drug to produce a fatal result. 

Locally, upon the mucous membrane, thymol acts as an irritant, but 
never as caustic. Local anxsthcsia can also be produced by its use. 

Xaiiils. — The effects here upon the heart and respiration are similar 
to those produced by phenol. 

The nervous effect also is in both cases a central one, and (he peri- 
pheral terminations of the nerves are little affected; but thymol has a 
paralyzing effect from the v^ry beginning upon all the motor centres, 
■ while phenol causes convulsions by primary irritation of these centres. 

In addition to these effects, thymol even in doses of 3.o grms. reduces 
the frequency of the respiratory movements, and a lowering of tempera- 
ture to the exteol of 1°, The heart's action, however, is diminished in 

In fatal doses, respiration, temperature, and circulation steadily dimin- 
ish; animals become apathetic and powerless, breathing is stertorous, and 
finally coma sets in (KUssner). Post-mortem examination shows the 
lung congested and in a condition of hepatization; bronchial mucous 
membrane very much congested, and secreting a large quantity of mu- 
cus. The kidneys were to a great degree hypcrsmic and in a stage of 
primary nephritis. The urine was always bloody and albuminous, and 
conttuned thymol in a partially unaltered condition. The liver under- 
goes fatly degeneration, as in poisoning from phosphorus. All the or- 
gans smelt of thymol. These differences in the effect of thymol and 
phenol upon the lung, kidneys, and liver are accounted for by Huse- 

m on the theory of the varying diffusibilily of both bodies. Thy- 
is oxidized with greater difficulty than phenol, because il contains 

'e carbon, and therefore it is more irritant than the latter upon all the 
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niting, under the same circumstances as we mentioned under ben- 
AIso in diarrhcEas of various kinds, even in the summer diarrhcca 
of children, although we have never seen any benefit froin its use. In 
broncho.blenorrhoea it ts better replaced by other remedies. Ciirschmann, 
hawever, recommends it recently in putrid lung affections, because it 
icxcites less cough than phenol and oil of turpentine. Bouchard and 
pimbert recently praise the long-continued use of creosote (up to 0.5 
daily) in mixtures, for consumptives. Fraenzel also saw the secretion 
tnd ferer favorably influenced by it in a series of cases. Further con- 
Snnation of these views is necessary. 
In all cases, phenol is preferred for external use. 

Dsiage and Prrfaralioas. — 1. Creosotum, internally, from J to I drop, 
id 0.05 pro dosi! ad 0.2 pro die! several times a day, in emulsion, mu- 
^laginoQS vehicles, and. gelatinized pills. 

Si Crtesetum Sehitium, — aqua creosoli s. binelli. — 3 parts of ci 
|oo parts of mater; dose 3 i to 3 iv. 

J'ar — Fix Kguida — is obtained by the dry distillation of pine 



PhysialBgical Acli(in.—\n such a mixture of substances we cannot ex- 

Ct any uniformity of action; the principal effect, however, is due to 

; phenol anil creosote. Upon the skin and mucous membranes the 
action is antiseptic; the skin becomes red and the epidermis is raised in 
blisters. In most cases, the drug, whether applied to the skin or given 
Intemally. causes vomiting and diarrhcea. together with inflammation of 
[he kidneys. Too large doses have been followed by death, with symp. 
toma similar co those resulting from phenol poisoning. 

TktTapiuHcApfK€ati™.—'Y'\\r:Sv,\eTm\ administration of tar has been 
almost entireiy suspended. But externally it is very much used, and in 
^nie diseases with excellent effect. 

First in eczema: tar ointments should only be used in chronic eczema 
when no new vesicles or papules occur, accompanied by inflammatory 
■ymptoms; in other words, when the eczema is a dry one we should 
* rin with the weaker tar ointments (1-4), and gradually increase the 
. _. ingth. It is entirely useless when the eczema has become chronic, 
«hd when the skin has undergone considerable anatomical changes, such 
;as thickening and hypertrophy and callosities. In psoriasis which is not 
too chronic the tar ointment is often followed by good results; it is true 
that relapses occur, but the oinlmenc is a great aid to the internal ireat- 
.ment of the disease. Good results, often cure, are seen in prurigo, cs- 
-pecially when the latter is only a local affection; in prurigo senilis, or 
iWben the disease is symptomatic of a general condition, the remedy is 
,not SA successful. It is of very little utility in tinea, impetigo, rupia, 
and ichthyosis. 

We should never forget that when tar is applied to a large extent of 
surface that its active components may be absorbed and produce toxic 
symptoms, such as vomiting, headache, and dizziness. 

It does not appear that one variety of tar is in any way superior to 
another variety, as far as can be judged from the physiological action. 
On the other hand, the physical properties of some varieties, and su- 
perior facility in their application, may give them the advantage over 
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Tar has been recomiBcnded for inhalation in broncho-blenorrhoea, with' 
oul, however, any advantages resulting from its use. 

Dosagt and Prtfaralion, — j. Pix liquids; if used internally, the dose 
would be 0.3-1,0 in pill or capsules. Externally, the tar is cither given 
in substance (a line in thickness), or used in the (orm of an ointment {t 
10 4 parts^io parts of ung. simp.), or as a plaster (with rosin and 
lard), a, AquEe picis s. picea; i part of tar to 10 parts of water, mixed; 
dose, internally. | ss, ; externally' used as a dressing;, and astringent 
wash and injection. 3. Pix navalis s. solida ; common ship tar; tised 
for plasters. 

Coal-tar, — pix lithantrads,^a product of the dry distillation of coal; 
therefore one of the products in the manufacture of illuminating gas, In 
its composition it resembles ordinary tar in its active compouencs. Its 
effects, apart from the antiseptic action which is due to the phenol, are 
unknown, but probably similar to the foregoing preparation. Therapeu- 
tically it is superfluous. 

OilafCadf, — oleum juniper! empyreumalicuin — is a tar produced by 
the dry distillation of the juniper species of trees, and only difiers from 
the other irood tars in that it has a more pleasant odor. 

We agree with Hebra in the opinion that in the diseases o( the akin 
in which tar is useful the oil of cade should be preferred to other tars, 
especially in children, because it is more easily applied. It has a 
more pleasant odor, dries more readily, and adheres to the skin if the 
latter be immediately powdered with rice, flour, etc. Children cannot 
then so readily wipe it oB, and the effect is a more prolonged one. It 
is used either pure or diluted (in ointments), 

Wood Vinrgar. — Pyrotigneous acid, obtained from wood by dry dis- 
tillation, together with tar. It is a yellowish, strongly acid liquid, having 
a creosote-like odor, and an exceedingly variable composition of formic 
and acetic acids, pyrogallol, methyl alcohol, creosote, and many other 
substances. It can be considered really a solution of creosote in acetic 
acid, inasmuch as it contains 5 10 io per cent of acetic acid. It is, like 
creosote, an antiseptic and a nti fermentative agent, poisonous. In laT;ge 
doses, for animals, and applicable wherever a combination of vinegar 
and phenol would be applicable, but yet entirely superfluous therapeuti- 
cally. Preparations; I. Acetum pyrolignosum crudum. 2, A, p. recti- 
ficatum. 



AROMATIC ACIDS. 



The aromatic acids, formula CnHa,_,Oa, have also given 
a large number of antiseptic and antifermentative agents. 
Of these, those that have been found effective in this re- 
spect are benzoic, salicylic, cresotinic, chlorsalylic, chlor- 
drakylic, paracressylic, and tannic acids. The non-effective 
members of the group are the meta- and para-oxybenzoic 
acids, which are isomeric with salicylic acid, phthalic 
and isophthalic acids, and gallic and pyrogallic acids (f); 
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furthermore, salicylic acid, methyl ether (?), salicylic acid 
aldehyde, and sodium salicylate {?). 

The reason why liie first group is effective and the latter 
not, is unknown. Kolbe says: " It is very remarkable, and 
at present inexplicable, that while salicylic acts as an anti- 
septic, and prevents alcoholic fermentation especially, 
para-oxybenzoic acid, which has the same composition, and 
which is as readily decomposed, under the influence of 
heat, into carbolic and carbonic acids, and which can also 
be formed from these acids under the same conditions as 
salicylic acid; and, finally, which can be formed from sali- 
cylic acid, by simple processes of decomposition — that this 
acid should not possess simitar antiseptic properties to 
those of salicylic acid. 

It is an important fact that while other substances hav- 
ing antiseptic and antifermentative properties, such, as 
corrosive sublimate, and other metallic combinations, qui- 
nine, phenol, etc., are more or less poisonous to the higher 
animals, the aromatic acids which possess these proper- 
ties are, as a rule, non-injurious to the higher animals and 
man, although fatal to the lower organisms. 

Several of these bodies, such as salicylic acid and its so- 
dium salt, as well as the sodium cresotinate, although harm- 
less, have an antipyretic action ; while antipyretics for- 
merly known, sucJi as digitalis, etc., produce additional 
injurious effects. 

The hope which salicylic acid seemed to hold out in the 
beginning, "that putrid disease processes in man and the 
higher animals could be combated by its use, in a manner 
similar to that by which decomposition can be prevented 
outside of the body," has proved an illusive one. 

As to their disposition in the organism, many aromatic 
acids have this in common, that shortly before their ex- 
cretion in the urine, they are converted with glycocol into 
hippuric and its related acids. Some of the aromatic acids, 
such as the isomerics of salicylic acid (oxy- and para-oxy- 
benzoic acids), are partly converted like, the phenols, into 
ethene-sulphonic acid, partly into combinations analogous 
to hippuric acid. 

Para-oxybenzoic acid, to a very slight extent, is decom- 
posed in the intestine with the formation of phenol (Bau- 
mann and Herter.) 
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Benzoic Acid — AriDvii Benzoicum. 

Bcnioic add, C.H.Xo.OH, occura frcquenlly. either free or in 
form of combiDatioDS. frequently wilb cinnamic add in many plant! 
the resins of styraji twnioin, myrrh, and balsam of Peru; . in many 
plants with ethereal oils, such as calamus, cloves, vanilla, anise, pim- 
pinella, cinnamon, etc): also in the urine of (he herbivora, and in the prK- 
putial secretion of the beaver. It can be prepared artilicially by Ihe oxida- 
tion of oil of bitter almonds and many organic bodies, such as loluol, and 
all the fatty acids in which the phenyl root has not been substituted, by 
chromic and sulphuric acid. Synthetically it has been produced from 
bromo-beniene, b en wl-su [phonic acid, and phenyl cj-anides. It is pri 
duced in small quantities by rhe oxidation oi albuminoids and benzol. 

The benzoic acid of commerce is prepared chiefly from hippurlc acid 
and benioyl-glycocol, which when boiled with acids or alkalies, as well 
as rrhen urine undergoes decomposition, is changed into glycocol and 
benzoic acid. 

The officinal sublimed benzoic acid — acidum benzoicum {sublimatuni], 
flores benzoea — must be prepared by sublinialion from the resin of ben- 
zoin, and presents whitish crystals, which gradually turn yellow, have a 
benzoin odor, and are soluble in 500 parts of cold. 25 parts of boiling 
water, and in small quantities of alcohol ether and oil of turpentine. 
When heated It melis and evaporates. 

PHVEIOLOGICAL ACTION. 

Effect Upon FernienMion and Decomposition.—As will be 
more thoroughly shown under salicylic add, benzoic acid ii 
an antifermentative and antiseptic agent, which in some 
fluids, such as in beer, solutions of putrid flesh, etc., is even 
more effective and kills bacteria, in less concentration than 
salicylic acid (Fleck, Salkowski, and Bucholtz); this is be- 
cause, as Kolbe has shown, the benzoic acid does not so 
readily enter intocombination with the salts found in these 
fluids as salicylic acid does. According to Bucholtz, o.i- 
per-cent solutions of benzoic acid were sufficient to prevent 
the development of bacteria, and o.oa-per-cent solutions 
have a greatly retarding effect to this process. Bacteria 
are entirely destroyed by 0.3-0.4 per cent. 

Effect upon the Organism of ike higher Animais and Man,— 
Benzoic acid passes through the greater part of the organ- 
ism unchanged, for which reason it is found in the blood 
as such. In the kidneys, however, it combines with 
molecule of glycocol, and the giving off of one molecul 
of water, to form benzoyl-glycocol or liippuric acid, 

C,H,0, and C,H,-No,-H,0 = C.H.NO, 

(Benzoic acid) (Glycocol) (Water) (Hippuric aad) 

and appears as such in the urine. In birds the benzoic aci<J . 
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reappears in the urine as ornithuric acid (Jaffe). In the 
perspiration and saliva it never reappears as hippuric 
acid, but either as benzoic acid, or after active exercise as 
succinic acid (Nencki, however, denies that it ever appears 
as succinic acid, asserting that the acid was mistaken for 
phthalic acid by Meissner). Meissner, therefore, believes 
that the succinic acid is the result of increased tissue meta- 
morphosis after exercise. When the kidneys were extirpated 
from animals, the administration of benzoic acid was fol- 
lowed by the appearance of hippuric acid in the blood, 
in addition to benzoic acid, so that we must believe that 
either the extirpation of the kidneys has led to the in- 
crease in the hippuric acid of the blood (the kidneys no 
longer getting rid of it), or that the abnormal condition 
has given rise to an abnormal formation of hippuric acid in 
the blood or other organs. The nitrogenous component 
which must combine with the benzoic acid to 
hippuric acid, comes neither from the urea nor the 
one acid, for there is no diminution of these products inthe 
urine, notwithstanding that Garrod, Kletzinsky, and Ure 
have made contrary assertions. According to Weiske, ben- 
zoic acid is converted into hippuric acid only under the influ- 
ence of a diet which naturally gives rise to the formation 
of hippuric acid; when beans, potatoes, etc., are used as 
food in herbivora, the benzoic acid is excreted in the urine 
unchanged. Thus the theory that benzoic acid has a fa- 
vorable effect in urEemia, or in any abnormal formation of 
uric acid, gout (Frerichs, Golding Bird), etc., is disproved 
theoretically and practically. Bunge and Schmiedeberg 
have recently confirmed the statements of Meissner that the 
kidneys are the only place where hippuric acid is formed, 
and have added that the blood-corpuscles here play an im- 
portant part. 

The physiological effect of benzoic acid is, like that of 
salicylic acid, a trifling one, and, as far as is now known, 
very similar to that of the latter acid. 

The odor is like that of vanilla, only stronger. The taste 
is at first aromatic, followed by burning and scratching in 
the mouth and throat. The vapors when inhaled are 
strongly irritant, and cause cough; when snuffed as a pow- 
der they cause sneezing. 

Even large doses have not been followed, either in men 
or animals, by any noteworthy disturbances. Meissner only 
has seen nausea and vomiting follow the taking of 5.0 grms. 
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of sodium benzoale by himself. Schreiber also saw 15.0- 
grra. doses followed by the above-mentioned local effects, 
(ogeiher with fulness of the head, increased rapidity of the 
heart's action, increase in the subjective sensation of 
warmth, hyperidrosis, and increased expectoration of mu- 
cus. More accurate obsen'alions are very desirable, es- 
pecially as to how benzoic acid affects diseases and febrile 
conditions which are the result of septic infectii 

According to Salkowski, benzoic acid also produces a 
considerable increase in decomposition of albumen in the 
dog, without in any way affecting the formation of liippuric 
acid. 

Ben'zoate of Sodium — Sodium Benzoate, 

physiological action. 

Theoretically we would believe that benzoic acid would 
lose all its antiseptic and antifermentative power in neutrfii 
and alkaline solutions in combining with sodium. But 
Bucholtz asserts that the neutral sodium benzoate is ev 
superior to benzoic acid in its antiseptic power; 0.05 to 
0.06 per cent of the salt were sufficient to interfere with 
the development of bacteria in fluids upon which he 
experimented: we do not yet know, however, jufit how far 
the antiseptic power is shown by the above experiment 
We also have little idea as to the physiological effect 
upon the higher animals and man; we only know that in 
the latter from 15.0-30.0 grms. of the salt can be taken in 
twenty-four hours without any noteworthy effects, and that 
in fevers it is antipyretic. It is very likely, however, that it 
resemhles benzoic acid in its action, except that it does not 
produce the irritating local effects of the acid. We would 
indeed expect the general effects of both to be the same, 
if only for the reason that benzoic acid can only circulate 
in the blood as benzoate of sodium. 

THERAPEUTIC APPLICATION. 

Formerly only benzoic acid was given in quite a number 
of conditions; at the present time, however, it is only pre-- 
ferred as an expectorant, especially when we also desii'e a 
directly exciting effect. Especially desirable is this in the 
catarrh of old people and weak individuals, when these are 
either non-febrile or accompanied only by slight fevpr, aptl 
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when the bronchi are filled with a loose secretion; also in 
pneumonias of old men and very weak individuals, when 
the above-named conditions are present. Sometimes this 
indication for the use of benzoic acid is also present in 
typhus and typhoid fever, where the respiratory apparatus 
is much affected. We must acknowledge, however, that 
our experience has not shown a very decided effect in these 
cases from the use of the drug. 

In all other conditions in which this remedy has been 
used, the beneficial effect is still more uncertain, and this is 
especially true of uraemia, in which Frerichs has recom- 
mended its use, in accordance with his well-known theory. 
We would advise no one 10 limit himself to the use of this 
drug in urasmia, but to use at the same time the other reme- 
dies that have been found effective in this condition. 

The alleged diminution in the formation of uric acid 
which results from the use of benzoates, has led Ure and 
Others to try it in the uric-acid diathesis, and where there is 
a tendency to the formation of uric-acid concretions. Since 
then, however, the inaccuracy of theory upon which the 
treatment is based has been shown, and practically the drug 
has been found useless. 

Sodium benzoate has only recently been used as a result 
of the recommendations of Klebs, and the experiments of 
Brown and Schueller; so that there is no sufficient practi- 
cal experience to lead to any conclusion as to its value. We 
can only give a list of the conditions in which it has been 
tried. It has been used in the various parasitic (acute in- 
fectious diseases), especially in accidental diseases of 
wounds, such as erysipelas; also in diphtheria, typhus, poly- 
arthritis rheumatica, acute gas tro- enteritis of children, etc. 
The result of our own experience, together with that of 
others, may be summed up as follows: Large doses (loto 
20 grms. pro die) have often been followed by a great dimi- 
nution in the fever, but the effect is not in any way different 
from that resulting from sodium salicylate, and sometimes 
there have been in addition serious disturbances, such as 
fulness in the head, somnolence, sweating, and even collapse. 
Sometimes, indeed, even the diminution of temperature does 
not result from large doses. 

Thus in typhus recurrens we have given as much as 60 
grms, in 48 hours without the least effect upon the tem- 
perature. But here we should remark that in a relapse in 
typhus fevers even salicylic acid and quinine are often pow- 



k 



n^w 



463 MATERIA MEDICA AND THERAPEUTICS. 

erless upon the temperature. We certainly have not se: ^^ 
any specific effect from the use of the drug in acute Jnf ^— . 
tious diseases, nor has Furbringer seen any marked res »^ 
in the local and general use of the drug in pharyngeal di-p a 
theria. Senator asserts that a specific curative power ov ^ 
polyarthritis rheumatica is possessed by this drug; but th». 
effect is not as well marked as that possessed by salicyiai^^i 
Benzoic acid has, however, produced a cure where salicyM-i' 
acid was unsuccessful. 

In such cases, or where salicylic acid cannot be taken T -oi 
any reason, benzoic acid may be used. 

General attention is at the present time directed to t 
Irealmentof tuberculosis by the benzoate of sodium. Afl 
Schiiller, led by experimental investigations on animals z 
fected with tuberculosis, had recommended that this remc' 
should also be tried in men, giving the proper dose a.at 
grm pro mllle of bodily weight, Rokicansky report* 
from his clinic that sodium benzoate appears to be 
cure for tuberculosis and phthisis. Consumptives wei 
not only improved but even entirely cured. He eve 
asserted that cavities were made to disappear in 
few weeks, and although this was very surprisini 
yet in the face of such assertions it was certainly rig'l 
to try the remedy In phthisis, since this is otherwis 
an almost incurable disease. Other observers, howev< 
(Schnitzler, Guttman, Waldenburg, and others), have seen 
none of these wonderful results. We ourselves have al- 
lowed patients with febrile and non-febrile phthisis to 
hale the drug in daily doses, i, ^, -J to i pro mille, without 
having noticed any remarkably curative results. Some of 
the patients felt pretty well, but these were generally tht 
milder cases, and such have periods of well-being even with- 
out this treatment. In some the inhalations had to be sus- 
dended because of their too strongly irritant eSects upon the 
cough. In those who suffered from febrile phthisis there 
was no lasting interruption in the fever, although tempo- 
rarily this was kept away, as happens sometimes under 00 
treatment at all; there was certainly no curative power ex- 
ercised over the disease. We will not, however, dispute the 
possibility that in certain incipient cases of tuberculoMS 
sodium benzoate has a curative effect, but we think that 
this is a point to be determined by future experience, "f 

ould, however, decidedly dispute the idea that far-#ij' 
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Vaoced cases with destruction of lung tissue can be favor- 
ably affected by this drug. 

Astothe treatment of diabetes mellitus and several other 
conditions witli sodium benzoate we have at present insuffi- 
cient material for us to express any decided views. 

Desage. — I. Add, benzoicum sub I i malum, ^flo res benzoes, — from 0.05 
lo 0.5 pro dosi. in powder or pill. 2. Sot), benioicum, internally, from 
3-5-1.0 to 4.0 pro dosi, according to the purpose (10.0 to 30.0 pro die) In 
iolution or powder. For inhalation in phthisis from 50.0 to bo.o daily- 

Salicylic Acid — Acidum Salicylicum. 

Salicylic add or onho-Iiydroxy-benioicC,H.(OH).CO.OH. is one of 
the chief ingredients of the American oil of winlergreen (Gaultheria pro- 
cutnbcns). Synthetically, It can be prepared from phenol under the si' 
mutlaneous action of sodium and catbonic-acid anhydride. At high tem- 
peratures (220° C.) It is decomposed into phenol and carbonic acid. It 
~ an be soblimed unchanged if heated gradually and carefully. 

PHYSIOLOGICAL ACTION. 

Salicylic acid is of great value as an antiseptic and anti- 
fermentative agent, because it is odorless, has no disagree- 
able taste, is not poisonous to higher organisms, and is non- 
volatile. 

It is to be regretted, however, that it loses its power very 
* rapidly in meat and otiier fluids containing a large propor- 
tion of phosphates and carbonates, unless present in great 
' excess, or added to a very strong acid, because the salicy- 
lates which are formed, such as sodium salicylate, have no 
' antifermentative or antiseptic power (Kolbe). 

On the other hand, salicylic acid, as well as its sodium 
and probably its other salts all have great antipyretic power; 
and here the non-poisonous character of most of these salts 
is a great advantage. 

The disadvantages of salicylic acid as compared with 
phenol, are its difficult solubility, its high price, its irritant 
effect upon the mucous membranes, especially when inhaled, 
and finally the fact that it is injurious to surgical instru- 
ments which are dipped in its solutions. 

Ckemieal Remarks. — In order to understand the action of 
salicylic acid, it will be necessary to call attention to some 
' of the chemical relations of this drug to other acids and 
.salts, which have been shown by Kolbe and Fleischer. 

Salicylic acid decomposes acetates and carbdwate.'iA*^''^^- 
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ing salicylajes, although the salicylates are not decomposed ■ 
by carbonic, acetic, oxalic, or tartaric acids. 

Neutral ether does not withdraw the salicylic acid from a 
Watery solution of sodium salicylate, but it does this if at 
the same time carbonic or acetic acid be present. Hydro- 
chloric, lactic, and phosphoric acids precipitate salicylic acid ' 
from the sodium salicylate. 

When salicylic acid is added to a solution of bisodium 
phosphate {Na,HPO,), a decomposition takes place by 
which the salicylic acid unites with one of the atoms of the 
sodium, thus giving rise to the presence of sodium salicy- 
late with the acid sodium phosphate (NaH,PO,), a combi- 
nation the more remarkable from the fact that phosphoric 
acid alone of all the acids has the power of driving out the 
salicylic from its combinations. According to Kolbe and' 
Meyer, one molecule of bisodium phosphate binds two' 
thirds of a molecule of salicylic acid and only half a mole-' 
cule-of benzoic acid. 

Effects upon Fernuntation and Decomposition. — According to 
Kolbe and others, salicylic* acid hinders and prevents the 
action of emulsin upon amygdalin, the formation of the 
oil of mustard, the digestive power of pepsin, the fermen- 
tation of grape-sugar, the souring of beer, the after-fer- 
mentation of wine, the decomposition of urine, and the 
souring of milk. The growth of the mould-fungus is pre- 
vented in all of these fluids by o. i-per-cent salicylic-acid] 
solutions. Meat does not decompose in a i-per cent solution 
for a week; in a concentrated solution, for four or five weeks. 

The reason why many observers failed to see the anti-' 
fermentative action of salicylic acid in some solutions and! 
fluids (such as solutions of meat, beer, spices, etc.), or why 
others found the benzoic acid more powerful in this re- 
spect than salicylic acid (Fleck and Salkowski), is because 
these fluids were probably rich in alkaline phosphates and, 
carbonates, thus giving rise to the formation, with the sali- 
cylic acid, of alkaline salicylates, which, as we have already 
shown, have no antifermentative or antipyretic action. In 
these cases, to obtain the effects of the salicylic acid the 
acid would have to be added in excess sufficient to com- 
bine with the bases present, and to leave an excess whicb 
would exert the characteristic effects of the salicylic acid; 
or, instead, other acids, such as hydrochloric acid, or acid 
salts, might be added, these preventing the binding of the 
salicyYic acid (Meyer and Kolbe). That in the sotutions 



■pHVStOI.OGlCAL ACTION. '' 465 

experimented with by Fleck the benzoic acid was more 
powerful than the salicylic acid would be accounted for 
by the fact that benzoic acid was not so readily bound by 
bases, so that some of it was left free 10 exert its effects. 

Under any circumstances this much is certain, that both 
Fleck and Salkowski are right in supposing that in the 
fluids mentioned salicylic acid does not exert the antifer- 
menlative action, and for reasons such as have been stated 
otriy can this be satisfactorily accounted for. 

Upon the ferments, even those that are organized (such 
as yeast and bacteria), salicylic acid exerts an injurious and 
even fatal influence upon their vital properties; indeed, it 
is certain that bacteria are affected by much smaller quan- 
tities than were necessary of phenol to accomplish the 
same purpose (Bucholtz). 

Effecti and Disposition of the Salicylic Acid in the Organism. — 
Salicylic acid cannot be absorbed through the skin when 
the epidermis is uninjured (Kolbe). 

Upon the mucous membranes it acts as an inflammatory 
irritant; inhalation of very diluted solutions is followed by 
sneezing, roughness in the throat, and cough. Concen- 
trated solutions are even strongly caustic, discoloring the 
raucous membrane temporarily (white eschar), so that it 
does not appear wise to apply the drug in powder to the 
mucous membranes (Kolbe). Wolfberg observed In fact 
a burning in the throat, difficulty in swallowing, together 
with a hemorrhagic pharyngitis, erosions and ulcers of the 
stomach and intestines. Dilute solutions, however, as well 
as sodium salycilate, never produce these ulcers (Riess). 

Wounds treated with salicylic acid heal in a similar 
manner to those treated by phenol (Thiersch). 

Feser and Friedberger believed that the salicylic acid 
entered into a combination with the albuminates in the 
blood; but it is more probable, as Salkowski supposed, and 
as Fleischer proved, that it decomposes the sodium phos- 
phate and carbonate of the blood, combines with their 
bases, and circulates in the blood as sodium salicylate. So 
that the observation of Feser and Friedberger that the 
herbivora hear salicylic acid better than the carnivora can 
be explained partly by the fact that the herbivora excrete 
the acid more rapidly with the urine than the carnivora, 
and partly also by the fact that in the blood of the herbi- 
vora there are more alkaline carbonates, while in the car- 
nivora the pliosphates predominate; and since carbonic 
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acid is more readily borne than the acid sodium phosphate 
in the blood, hence the herbivora bear the salicylic acid 
better than the carnivora. 

Free salicylic acid can only be present in a free state in 
the blood if it be given in such quantities that the alkalies 
of the blood are no longer capable of binding it. But such 
severe poisoning would hardly be possible, for life would 
be extinct long before sufficient acid had been taken into 
the blood to produce this result; for even after fatal 
poisoning by the strongest mineral acids, the blood was 
not found to have an acid reaction after death. 

In regard to the hypothesis of Binz that the carbonic 
acid of the blood is capable of setting free the salicylic 
acid from its salts, we would say that in neutral sodium. 
salicylate solutions the bubbling of carbonic acid does not 
cause any salicylic acid to be set free; this only occurs 
when at the same time the solution be shaken with neutral 
ether (as is staled above), and this is certainly not a condi- 
tion present in the blood. We must not imagine that these 
salts are absolutely stable combinations, but rather con- 
sider iheir component atoms as in active motion. It is 
possible, indeed, that the excess of carbonic acid may con- 
stantly succeed in decomposing individual molecules of the 
salicylate, and combining with the base, but only, however, 
to be again decomposed by the salicylic acid thus set free, 
and immediately to be reconverted into salicylates. This 
momentary setting free of the salicylic-acid molecules cap- 
not, indeed, be shown by chemical tests, but by shaking 
witJi ether we are enabled to separate these acid molecules 
from the attractions for their bases, so that the salicylic- 
acid molecules remain dissolved in the ether, while the al- 
kaline carbonates remain in watery solution, and further 
mutual decompositions are thus prevented. Now the free' 
salicylic acid in the ether can easily be demonstrated. It 
is highly probable that the salicylic acid behaves in a simi- 
lar manner to the carbonic acid in the blood. Direct ex- 
periments in which the blood of animals treated with sali- 
cylic acid (Feser and Friedberger), and fresh arterial and 
venous blood which was mixed with alkaline salicylates 
outside of the body (H, Kf5hler), were shaken with ether, 
have never shown a trace of free salicylic acid, although in 
the blood of asphyxia such has been found (Kohler). 
This would prove that in the normal blood, at least, there 
b lj30 little carbonic acid present for it to separate ac 



in the blood of the aspbyxial state this n-ould not be true. 
Since, accordiog to Ewald, the tension of the carbonic acid 
in inflamed tissues ts much greater (three times as great) 
than normal (is-'o ^oL proc). it is possible that in the in- 
flamed tissue ot a sick person salicylic acid may be set fre«, 
)usi as in the blood of the aspbyxial state, and thus exert 
its specific effect upon these tissues. Binz has referred 
to the injurious effect of sodium salicylate upon the lowest 
organisms and protoplasm (Bucholtz). which would also 
speak in favor of the setting free of salicylic acid in the tis- 
sue-cells. Buchohz's assertion has not, however, been coo- 
firmed by any one else, and Kolbe denies that sodium salicy- 
late has any antifermentative or antiseptic power. Kolbe, 
therefore, proposes the experiment that, just as in ferment- 
ing fluids, so also in the living organism, proper acids (hy- 
drochloric, sulphuric acid, potassium sulphate) should be 
given before or together with the salicylic acid, with the 
idea that then it will perhaps pass through the body in a 
free state. We know in advance, however, that such an at- 
tempt would fait, so that our present knowledge concerning 
this subject may be thus brieflv stated: 

Salicylic acid is converted into sodium salicylate in the 
blood. If this salt has no effect upon the development of 
lower organisms, a fact not acknowledged by Bucholtz, 
then under ordinary circumstances the administration of 
salicylic acid will have no effect upon bacteria present in 
the organism, or upon the diseases to which they give rise. 
Feserand Friedberger, indeed, saw no beneficial result fol- 
low the administration of salicylic acid to sheep that had 
been infected with septic pus; Zimmermann met with the 
same failure in rabbits suffering from septic fever. How- 
ever, it is still possible that in certain abnormal conditions, 
such as severe inflammations of some tissues, salicylic 
acid might be set free in the tissues themselves: the favor- 
able effects in articular rheumatism might be taken as an 
example. Under any circumstances, direct proofs are still 
wanting. 

The general effects of medium doses (4-8,0 grms.) strongly 
diluted do not appear to be very marked either in men or 
animals. 

Iq healthy men, Buss saw doses of 4.00 grms. of the acid 
followed by a rush of blood to the head, increased warmth 
of tjie skin, sweating, diminished acuteness of sight and 
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hearing, and iwo lioura afte-r taking the drug a singing in 
the ears which lasted for six hours; nausea rarely occurred. 
The normal temperature was unchanged; so, also, the heart's 
frequency. In healthy people there was never any narcotic 
effect observed. 

The administration of sodium salicylate to healihy peo, 
pie, according to Ricss, who used solutions of salicylic acid- 
sodium phosphate, or carbonate in water, was followed only 
by fulness of the head, ringing of the ears, and amblyopia, 
as well as a diminution in the temperature by about 0.9°, 
but no more incense disturbances, although the amount of 
salicylic acid in the salt given was 2.5 grms. for children 
from 6 to iz years, and for adults g.o grms. 

The general effects of sodium salicylate and salicylic acid 
are entirely similar. 

H. Kohler has shown that in healthy animals (rabbits and 
dogs) both preparations after their absorption into the blood 
produce slowing of the respiration (by diminishing the irri' 
tability of the respiratory branches of the vagus) of th« 
pulse, sinking of the blood -pressure and temperature. He 
accounts for this similarity in effect by the fact that in the 
body both the acid and salt are under the same form. 

Fiirbringer. Feser, and others never found any variai 
in temperature even as a result of very large doses, while 
Kcihler has seen a lowering of 3° C. 

In men and animals suffering from febrile diseases (al- 
most every form of fever, except that produced by the in- 
jection of putrid pus into the blood of animals — Feser, etc.), 
it is now positive that salicylic acid and sodium salicylate 
have a marked antipyretic action. The sodium salicylate is to 
be preferred to all other antipyretics. 

The other effects of the acid and salt are similar to those 
in health, except that the hyperidrosis is more intense; 
lapse never occurs from its use in f ever-patien ts. 

Kohler accounts for the antipyretic action by the lower- 
ing of the blood-pressure and the frequency of the heart. 
Other observers saw a lowering of the tempei'ature without 
any change occurring in the pulse; while others again saw 
the pulse fall only after the temperature had already gone 
down. It might be accounted for by the antiseptic power; 
it is positive, however, that it is not dependent upon the 
sweating, for the temperature fell in cases in which there 
was no sweating (Riess). 

Both after the taking of sodium salicylate and salicylic 
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acid the decomposition of albumen is diminished (Jaff^, 
Wolfsohn), just as after benzoic acid (Salkowski). This 
effect cannot be due to the increased diuresis. 

In very large doses both tlie acid and salt are poisonous, 
sometimes fatal, owing to the diminution in the frequency 
of the pulse, lowered blood-pressure, and paralysis of respi- 
ration, followed by convulsions (Feser, Friedberger and 
Kohler). Rabbits of 2 kilo, in weight die from the intro- 
duction of 1.0 grm. of sodium salicylate into the stomach. 
In dogs the fatal dose of salicylic acid is 1,0 grm, to 5 kilo. 
of bodily weight 

Excretiofu — According to Buss, salicylic acid is present 
in the saliva, sweat, mucus, and urine; in the latter in the 
largest proportion. According to Feser and Friedberger, 
63 per cent of the absorbed salicylic acid is found in the 
urine, always as a salt. According to Bertagnini, salicylic 
acid in the animal body enters into a partial combination 
with glycocol, forming salicyluric acid. 
C.H. J OH 

(CO.NH.CH,.CO.OH. 

Even three hours after the internal administration of 0.3 
grm. of salicylic acid its excretion from the urine takes place, 
and is not finished after twenty hours (Kolbe); doses of 5.0 
grms, begin to be excreted in from one to one and a half hours 
(Fleischer). In herbivora it is excreted more rapidly than 
in carnivora (Feser). 

In herbivora the urine remains alkaline even after large 
doses of salicylic acid (Feser). In men with alkaline fer- 
mentation of the urine Fiirbringer found under its use a 
diminution in the alkalinity of the urine. 

Both after the use of the acid and its salt the urine turns 
brown under direct light, and green by transmitted light, 
but not as a consequence of an increase in the indican 
(Fleischer, Jaffe). A substance which Fleischer found, and 
which reduced a copper solution, was neither alkapton, nor 
' pyrocatechin, nor quinone. 

* Sodium Salicylate — Sodium Salicylicum. 

physiological action. 

The general effects of this readily soluble substance, which 

tastes like free salicylic acid, have already been discussed 

under salicylic acid, because the latter is converted in the 

body into this salt. 
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We would only repeat tiiat, according to Kolbe, the salt 
possesses no antifermentalive or antiseptic properties, 
while, according to Bucholtz, its presence in o.4-per-cent 
solution prevents the development of bacteria; and further- 
more, that it is an antipyretic of as much more as a cor- 
responding amount of salicylic acid. 

THERAPEUTIC APPLICATION. 

Although only introduced into medicine a short time 
ago, sodium salicylate has become one of the indispensable 
drugs in daily practice. It has been used in a very large 
number of conditions, but of these we can only give three 
indications in which its value is undisputed: first, it is a 
good antiseptic; second, it is an excellent antipyretic; and 
third, it is an incomparable remedy for acute articular 
rheumatism. The last two purposes are almost as well 
answered by the acid as by the sodium salt. 

For internal use the acid and sodium salt are of equal 
utility; some think even to-day that the acid is more pow- 
erful and effective than the salt; others think that the salt 
is to be preferred because it has no caustic efiect. More ex- 
tended experience seems to prove, and this is our view also, 
that for internal use the sodium salt should be preferred. 
The chief reason of this preference is that, as Wolffberg first 
pointed out, the pure acid is much more irritant and even 
caustic to the mucous membranes with which it comes in 
contact. Since the use of the salt is followed by the same 
effects as follow the use of the acid, we should certainty pre- 
fer it in all cases except where an antiseptic or antifermeti- 
tative action is desired. 

In acute articular rheumatism salicylic acid, first recom- 
mended by Buss, and also by Strieker, has come to be very 
much used in the last few years. The results have been so 
uniformly excellent, and all observers agree almost unani- 
mously in its praise, that it is here proper to compare the 
results obtained. It is true tliat some few observers have 
reported failure in the use of the remedy in this disease, 
but their number is so few, as compared with that of the 
large majority who have seen positive and unmistakable 
beneficial results from its use, that we muse suppose that 
the reason of the failure of the few is an improper mode of 
administering the remedy. 

Salicylic acid and its sodium salt exert a specific acttoa'' 
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upon acute rheumatism, in a manner similar to that of po- 
tassium iodide upon tertiary syphilis, or quinine upon ma- 
laria. All other remedies hitherto used are left far in the 
background. 

The administration of the remedy is followed by a dimi- 
nution or disappearance not only of the fever, but also of 
the pain and sweliing; that is to say, of all the important 
symptoms of polyarthritis rheumatica. 

There seems to be no doubt that it directly affects the 
disease itself, or its cause. The frequently astounding ra- 
pidity with which the patients recover, sometimes even 
after one, two, or three days, often in eight or ten days, 
and the reliability of the remedy, provided it be properly 
used, which no other method of treatment yields us, prove 
that sodium salicylate has a peculiar influence upon the 
disease-agens, whatever this may be. The cure is not due 
to the lowering of the temperature alone, since quinine and 
sodium benzoate would produce this without causing any 
cure of polyarthritis rheumatica. 

It is the acute form of polyarthritis rheumatica which is the 
best affected by the remedy; the more recent the case, the 
better the effect. All cases are well fitted for the treatment 
in which the ordinary general symptoms are accompanied 
by diffuse local ones, or where the affection travels from one 
joint to another. 

The question as to how far the serious complications of 
acute articular rheumatism, such as the endocarditis and 
inflammation of serous membranes, are affected by the sali- 
cylic-acid treatment, and as to whether they are prevented by 
this treatment, is yet in a doubtful stage. It appears prob- 
able, however, that even these complications are favorably af- 
fected, that is to say. they are kept from appearing by the re- 
moval of the disease. It is hardly of any importance to state 
that some cases do not yield to this drug, for this is true 
even of the treatment of malaria by quinine. Nor does the 
fact that relapses occur speak against the efficacy of the 
treatment, for these only mean that more of the drug must 
be used, until the last joint has been entirely cured. It is 
of the greatest importance that the proper method of ad- 
ministering the drug should be adopted. Strieker, who 
had immense opportunities for comparative observations at 
the military hospital in the Prussian army, recommends 
the following method of administration: The salicylic acid 
IDUsl be given hourly. In strong young men, in maximum 
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doses of i.o grm.: in older and weaker individuals, 0,5. 
children from five to fifteen years, 0.25 grm. If the patient 
does not sleep, it should also be given at night. Improve- 
ment occurs after the administration of from 10 to 10 
grms. The doses for the sodium salt are about the same. 
To this "cure" should be added the administration of 2 to 3 
grms. daily for about eight days after recovery. Large 
doses (5.0 grms.) given twice a day are much less effective. 
This we have found also in our own experience. 

The other forms of so-called rheumatism, muscular rheu- 
matism, arthritis deformans, chronic and subacute rheu ma- 
tism, are less or not at all effected by the use of the drug. 
On the other hand, several observers report good results ob- 
tained from the use of the drug in rheumatic neuralgia and 
one case of rheumatic tetanus is also reported as having 
been cured by this remedy. Further experience is neces- 
sary on these points. In fhronic, so-called rheumatic, neu- 
ralgias we ourselves have never seen any good results. 
Leber has found salicylic acid very good in the iritis 
which is supposed to occur as a result of rheumatism. 

In addition to this specific action of salicylic acid, the 
drug is also an excellent antipyretic; quinine only, and per- 
haps sodium benzoate, can compete with it in this respect 
(leaving out of consideration those antipyretics which are 
at the same time very poisonous in their action, such 
veratrum). But here, also, a few observers have been 
unsuccessful, probably, however, because of the improper 
method of administering the drug {too small doses, eic), 
An extraordinary number of observers confirm the anti- 
pyretic action of the drug, to which Buss was the first to 
call attention. We ourselves have succeeded in number- 
less cases of various fevers in reducing the temperalute by 
the giving of sodium salicylate as positively as by quinine. 
Wc use the salt almost exclusively. Thus we have succeeded' 
in pneumonias, pleurisies empyema, phthisis, typhoid, etc. 
In typhus recurrens, however, we have found, togethcrwith 
other observers, that this remedy is just as useless as qui- 
nine or sodium benzoate. 

In the methodical treatment of febrile affections, especial- 
ly typhoid fever, by sodium salicylate or salicylic acid, it is 
necessary to consider whether the use of these drugs does 
not carry with it disadvantages which are not presen 

of quinine. The irritant effect upon the mucous 
joembranes of the digestive apparatus can no longer be 
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looked upon as a contraindication, since we know that the so- 
dium preparation does not have this disadvantage. So, also, 
the slight toxic disturbances observed from the use of this 
drug cannot be looked upon as a contraindication, since the 
use of quinine is accompanied by similardisturbances. The 
sweat which occurs soon after taking the drug is incon- 
venient, it is true, but unimportant as an objection. 

Experience shows that the reduction in temperature from 
salicylic acid sets in sooner and more quickly than from 
quinine. After two or three hours, as a rule, a considerable 
fall has taken place. This is a great advantage, although, 
on the other band, the defervescence after quinine lasts 
longer than after salicylic acid. We also consider it an ad- 
vantage for salicylic acid that its effect upon the temper- 
ature is less dependent upon the time of the occurrence of 
the natural remission in the fever; its effect is just as marked 
if it be given at the period of exacerbation, 1 

We do not, therefore, find any objection to the use of this 
drug as an antipyretic. Were it true, however, that salicylic 
acid diminishes the strength of the heart, and causes collapse, 
it would be a decided objection to its use. There have been 
reports of collapse occurring in cases of pneumonia under 
its use; so, also, in typhoid patients. Of course the positive 
statements to this effect cannot be doubted, although we 
ourselves have reduced the temperature in typhoid patients 
to 35.8° by its means, without any apparent symptoms of 
collapse. And yet, on second thought, this collapse would 
speak in favor of the antipyretic power of the drug, for 
even when a spontaneous critical fall in temperature takes 
place sometimes a condition resembling collapse occurs; 
we must therefore adopt certain preventive measures in 
order to avoid this when using sodium salicylate as an an- 
tipyretic. The dose must be diminished when we expect a 
critical fall in temperature (as in pneumonia); this is espe- 
cially true of weak individuals where the heart is weak in 
the very beginning: here the doses must be smaller than 
usual. With these precautions we have never observed any 
injurious effect upon the heart, and other authors also are 
entirely silent concerning any such effects. 

So that we believe ourselves warranted in the conclusion 
that salicylic acid is an antipyretic which will compare very 
favorably with quinine. Nor do we know which of these 
is to be preferred, for the fact that they desert us in som? 
pases holds good for both, 
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The best method of administration is thai usually ob- 
served also in the use of quinine; that is to say, large doses 
are given at a time, generally best when naturally a decline 
in temperature is expected — tliat is, in the late evening 
hours. As antipyretics we may use z.o to 4.0 grms. of the 
acid — that is, 3.0 to 8.0 of the sodium salt — in two divided 
doses, at intervals of a quarter to a half hour. 

As to the circumstances under which these internal anti- 
pyretics are desirable, compare with what is said under 
quinine. 

In malaria intermittens the salicylic-acid preparations 
are decidedly inferior to quinine. As we have already men- 
tioned, both drugs are antipyretics; but while one has a spe- 
cific action in acute rheumatism, the other has a specific aC' 
tion over malaria; and in these cases they are not mutually 
convertible. As to the trt'atment of diphtheria by salicylic 
acid (l>oth internally and by inhalations), we would only re- 
peat what was said under phenol. Epstein has recommended 
the remedy in diabetes melHtus; but although other obser- 
vers have confirmed the fact that temporarily an improve- 
ment in the symptoms does set in, no permanent cures 
have yet been seen. 

The enumeration of all the other conditions in which sa- 
licylic acid has been recommended we shall postpone un- 
til experience has proved its utility. 

On account of the inconveniences and sometimes dangers 
which accompany the use of phenol in the Lister method, 
it has been attempted (at first by Thiersch) to substitute 
salicylic acid for the phenol in the antiseptic treatment of 
wounds. It goes without saying that for this purpose only 
the acid can be used, for the salt has no antifermenta- 
tive or antiseptic power. As compared with phenol, sali- 
cylic acid is less poisonous, even when absorbed in consider- 
able quantities, and has not the disagreeable odor of the 
phenol. On the other hand, it Is only slightly soluble, so 
that it can hardly be used for the spray, and furthermore 
it is a direct irritant to the respiratory mucous membranes. 

So that our experience seems to show that salicylic acid 
cannot act as a substitute in the Lister method of treat- 
ment. Volkmann and several other eminent surgeons are 
of opinion that the protecting power of salicylic acid against 
5 not so great as that of phenol, which means that it 
replace phenol except in cases where for some rea-- 
pon phenol is inapplicable. As to the particulars concern' 
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ing themimitije to be observed in the salicylic-acid dressing. 
we must refer to special surgical works, since only the 
greatest care and attention will secure the desired result. 

Salicylic acid, combined with talcum preparations, is an 
excellent local application in profuse sweating, and some- 
times also in the sweating of phthisis. (Ac. salic. parts 3, 
amyl 10, talcum 80.) A cloth should be held over the mouth 
while the powder is dusted on, to prevent the cough due to 
its inhalation. 

Dciage and Preparation!. — Acidum Saluylicum. — As to the sizes of the 
dose for various purposes we have already spoken in the lext; U varies 
from 0.5 to s.ogrms. (in children from .02100.2). best given as a powder in 
capsules, or as a spirituous solution nith mucilaginous vehicles. In any 
case much water must be taken after it in order to free ihc raucous mem- 
branes from the local irritation. Externally the powder or solution can 

For anliseptlc purposes the following preparations are used: 

41. Salicyl iVater. — 1-30O for spray, and washing [he wound cavities. 

i, Salicyl Ce«o».— Cotton, deprived of its fatty matter, and steeped in 
« aolulion of salicylic acid in alcohol and water, in such a way that one 
3-pcr-cent and another 10-per-cent cotton are prepared. For various rea- 
sons this salicyl wadding has been laid aside by Thiersch for salitylyaxs 
(4 per cent), prepared by soaking; jute in a solution of salicylic acid In 
water and glycerine. The salicyl jute is applied dry in a layer three fin- 
gers thick over the wound, covered with a piece of Lister's antiseptic 
gauze, and fised by bandages, 

2. Sodium salicylicum, for internal use only, in doses of l.o to 6.0, as 
a powder in capsules, or in solution with succus liquiritis as the best 
corrective. In children from 0.5 to 3.0 grms. 

Appendix to Salicvlic Acid. 

Salicin. — The aalicin (Cn, Hib. Ot) presents in the bark and leaves of 
most willows and poplars; is obtaineii from the former by boiling, the tan- 
nic acid being precipitated from the hot solution by lead acewte ; Ihe 
lead Is then deposited from the lill?red solution by sulphuretted hydrogen, 
and the salicin is allowed to crystallize from the solution. 

Physielogkal Action. — Salicin, even in dilution of 1-1500, has an ex- 
ceedingly bitter taste. Its antiseptic power seems to be very slight, and 
there is need of a very strong concentration ot the drug to produce any 
effect (i;5o), such as the destruction of lower oi^anisms (Binz.) It has 
no effect whatever upon fermentation. In the stomach it renders the di- 
gestion of albuminoids slower, and produces constipation. 

Internally it can be given and borne in very lai^ doses, both by ani- 
mals and men, in d^ly doses of 30 grms. (Ranke). Only after very large 
doses have some observers noted ringing in the ears and fulness of the 
bead. It is exceedingly doubtful whether it is true that the spleen is di> 
.minished in size. 

The latest investigations of Marm6 yield the following results: All 
warm- and also cold-blooded animals convert the salicin into salygenin in 
the digestive canal; also into salicylic acid, salicylous acid, and salicylu- 
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rous acid. Thiis conversion lakes place Id a pa.rti3! extent ui the saliva, 
but especially in ibe smalt inleslines under the inBuence of ferment 
and ibE lowest organisms, and is continued in the blood. Mticb larger 
quantities are converted into salicylous acid than into salicylic mtAd, 
The former in largier doses, bolti as an acid and salt, acts as a sErongly 
local irritani, also as a heart-excitant, does not lower lemperatore, and 
produces death, with convulsions, by paralysis o[ the heart and respin- 
tion. So that salicin owes its antipyretic action to its conversion into sali- 
cylic acid: and since it forms (his only In very small quantities, it ia Dq 
substitute lor the latter, and is decidedly superfluous as a drug. 

Tk/rafeuiU ApplicatiBn. — Willow bark was given in malariaas long ago 
as 1700: but being so inferior to quinine, this use of the drug has been 
given up. Lately the therapeutic application of salicylic acid has led to 
the renewed use of salicin. and Madagan and Ringer, in England, and 
Senator, in Germany, have made eKperimenia with the drug. The latter 
observer used it in all those conditions in which salicylic acid was used, 
and reports the following results : Salicin lowers (he temperature in ty- 
phoid, phthisis, etc.. in doses of from 5 to ici grms,, but not so efficiently 
or quickly as salicylic acid does, although the effect lasts longer, and Ih( 
use of this drug is not as often followed by disagreeable complications, 
such as sweating, collapse, etc. In polyarthritis rheumatica it is also 
effective. In diabetes it is entirely without any effect, and in malarift H 
is as uncertain as salicylic acid. Similar resultswere arrived at by Buch- 
wald, Salicin has not come into general use. 

Dosage. — As an antipyretic, saiicin is given in very large doses — ; 
lo.o grms, at short intervals; in acute rheumatism, from 0,5. to i.j, i 
I to 3 hours: best given as a powder in capsules, also in solution. 

Krtsotimc Aeid. — Acidum kresotinicum has an antifermentalive Bct!oO| 
like that of salicylic acid. Its sodium salt is also an antipyretic; dosev 
5.0 to 8,0 grms. Il has not yet been sufficiently used to enable us t 
press an opinion as to its value. 

Gallic and Tannic Acids. 



GaUic acid— C,H,(OH),.CO.OH— is a tri hydroxy benzoic acid. The 
assertion that it is present in substance in some fruits, such as the nut- 
gall, is not yet proved. Artilicially it can be prepared from tannic actt 
by bailing with diluted acids and alkalies, or by spontaneous fermenla 
tion of lannic-acid solutions, or finally from the salicylic -acid biniodide^ 
It crystallizes in fine shining crystals, dissolves in loo parts of cold and 
3 parts of boiling water, also in alcohol and ether, has a puckery acid 
taste, and is decomposed at 220° into pyrogallol and carbonic acid. 

Physiological Aclion. — Gallic acid neither coagulates albumen nor 
an li ferment alive or antiseptic in its aclion. It does not, therefore, pro- 
duce the local tanning effect of tannic acid, but dilates, as does the latter, 
any blood-vessels with which it comes in contact. 

It is very readily absorbed, and produces symptoms of poisoning in fif 
teen minutes after its administration. These symptoms are. according ti 
Schrofl. difficult and slow abdominal respiration, irregularity of the hear. 
and pulse, without any change In the passages. From these syinptoRH 
even rabbits can recover in a short lime, after having taken as much "I 
5.0 grms. 

Men bear from ! to 5.0 grms, very well. ' 
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One of the rabbits with which S<^hrafF cMipetimented passed, in eight 
hours, 60 gtms. of a cloudy, ink-like, dark green urine. After thirty 
hours the gallic-add excretion was already (inistied. As we shall show 
under tannic acid, it exerts no astringent effect upon distant organs. 

TkerapfuHe AppHealUin.—GaXX\c acid can well be spared from our ma- 
teria medica. The local effects can be better produced by other means, 
while we have no certain evidence that it exerls any general effects. Even 
the action of tannic acid, after its absorption into the blood, is a very 
doubtful one, so that the idea of substituting this for tannic acid, where 
we wish to produce general effects, is a futile one. 

The dose would be 0.05 to c,5 in powder or pill. 



Tannic acid (acidumtannicum, or lBnnin)—C,.H,.0,=C,H,(OH),.CO. 
O.C,H.(OH),.CO.OH— is one of the constituents of ordinary and Chinese 
□utgalls, from which it can be extracted by a mixture of four parts of ether 
aad one of alcohol. 

Artificially it can be prepared by boiling a solution of gallic acid with 
arsenic, as well as by treating it with phosphoroxychloride to 130". 

ll is an amorphous mass, of a whitish-yellow color, easily soluble in 
water (l-to). and having a slightly acid reaction. 

It can be precipitated from its watery solution by mineral acids and 
some alkaline salts, such as sal-ammoniac and sodium chloride. It also 
yields precipitates with lead, antimony, and ferric salts (with the latter 
dark blue ink); also with most aibaloids, forming with these and the metals 
iDBoluble salts called tannates. Under the influence of air or fungi, which 
readily develop in its solutions, a precipitate is formed in its concentrated 
aoluEion which consists of gallic acid. 



The following is what we kno-v of the effect of tannic 
acid on organic substrata. Gelatinoid. matters combine with 
tannic acid to form insoluble compounds; tissues contain- 
ing gelatin are converted into leather under the influence of 
tannic-acid solutions. Soluble albuminoids are precipitated 
by tannic acid. 

The tannates of gelatin and albumen, as well as tissues 
containing these, are no longer^ble to undergo decomposi- 
tion. 

The relationship of tannic acid to sugar and other ferment- 
able substances is unknown; but it is very probable that in 
these it exerts little of its antifermentative action, much 
less than that of other so-called antiseptic agents. 

It is one of .the weakest agents for disinfecting cholera 
excrement (Illisch), and one of the strongest agents to 
prevent the decom position of urine (Fleck). Mould-fungus 
even prefers tannic-acid solutions as its habitat. More accu 
rate investigations concerning these points are necessary^, 
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It has been supposed that tannic acid exerts a similar 
effect upon the living mucous membranes to that which it 
exerts upon skins and hides. It has been said that the feel' 
ing of dryness, puckering, rawness, and stiffness which tal- 
lows the moistening of mucous membranes with even a. 
weak solution is dependent upon a contraction of all the 
tissues, both the individual cells and the blood-vessels; while 
the latter is supposed to be due to the coagulating and 
moisture-withdrawing action of the tannic acid. 

The following, however, will be found to be the proper 
view: Organic tissues seem to have the power of absorbing 
water from dilute tannic -acici solutions, rather than giving 
any water up to them; for Hennig found that muscle^ 
dijjped into such solutions swell up, grow thicker, longer^ 
paler, and more watery, and give up to the solution albumeiii 
and blood-coloring matter. In strong solutions, according; 
to the experiments of Hennig, Mitscherlich, and Schro^, 
the tissues take up the tannic acid, while great alterations 
take place in the cells themselves that resemble the procesi 
of tanning skins. Whether during life, however, the tannii^ 
acid burrows so deeply as to reach the muscles, as occurs 
according to Hennig, after death, is doubtful. 

Upon suppurating surfaces tannic acid causes a coagula- 
tion of the pus on the surface of the wound, and thus pre- 
vents the putrid decomposition of the pus, and thus furtheraj 
the healing process. 

When brought in direct contact with blood, as in bleed- 
ing wounds, it caus»s a coagulation of the albumen of Ih^ 
blood, so that it can be counted among the strongly coaguJ 
lating (styptic) agents. 

Direct observation shows that, contrary to former opin- 
ion, tannic acid, instead of exerting a contractile influence 
upon the blood-vessels with which it comes in contact,, 
really a'/Vfli'M these; this is true of strongand weak solutions,^ 
The cross-section (diameter) of al! the arteries, veins, and 
capillaries of a portion of tissue treated by tannic acid is 
increased to twice (inmaximo) the usual size. (Rorenstim 
and Rossbach). This dilatation is not the result of a reflex 
action, but is the direct result of the action of the tannic 
acid upon the elements of the vascular wall. Vessels thus 
dilated by tannic acid can be contracted by silver nitrat^ > 
hat we cannot explain the dilatation as the result of 8'. 
1 paralysis of the vasor nerves, but rather as a dimi-. 
flished irriiability of the musculo-motor apparatus, or a 
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irritation of the dilator nerves of the vessels. Even in 
inflamed mucous membranes in the human subject we could 
not observe any cuntraction of the blood-vessels from tan- 
nic acid, as would folljow the application of silver nitrate. 
Wc were also unable to observe any diminution in the se- 
cretions after the application of medicinal dilutions of tan- 
nic acid to the mucous membranes. Indeed there was 
rather an increased secretion in spite of the feeling of dry- 
ness to which the drug gave rise, Anassthesia of the pan 
painted by the solution always set in, however; taste was 
almost entirely lost, except to very sharp (acid) substances; 
while the painting of the pharynx and palate with the solu- 
tion resulted in an almost complete interruption of the re- 
flex irritability of these parts. 

We can therefore ascribe to tannic acid an anaesthetic 
action upon mucous membranes, a dilating action upon the 
blood-vesseis, a drying and healing (preventing putrid de- 
composition) upon wounds, and a styptic action upon bleed- 
ing surfaces. 

Its internal use is followed almost exclusively by local 
effects upon the mucous membranes with which it has come 
in contact; small single doses (0.5 grm.) are followed by 
the puckery taste, dryness of the mouth, and a feeling of 
heaviness of the tongue. No other symptoms. 

It is only after frequent repetition that we have dimi- 
nished appetite, eructation of wind from the stomach, 
digestive disturbances from the precipitation of the pepsin, 
etc.; sometimes gastro-intestinal cramps, but no consti* 
pation (at least in healthy people); on the contrary, some- 
times diarrhcea. The cathartic action of Glauber's salt isvery 
liItU aifected by the simultaneous administration of tannic 
acid (Wagner, Buchheim), nor is intestinal peristalsis di- 
minished (Hennig). On the other hand, diarrhcea de- 
pendent upon an abnormal decomposition of the ingesta 
would be benefited by the antifermentative action of this 
drug. 

Doses of i.o to 5.0 grms, (depending upon the fulness of 
the stomach) cause serious alterations in the gastric mu- 
cous membranes, such as gastric pain, vomiting, fever, and 
constipation lasting for weeks, due partly to the formation 
of insoluble, hard f;ecal masses and partly to diminution 
in the intestinal secretion. The fascal masses may give rise 
to ulcers, and that may account for their bein^CQve.te.'i.'^v'As. 
pus and blood. 
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Tlie portion of tlie tannic acid which does not leave the 
body in insolubte combinations w^lh albuminoidsorgelal^ 
derived from the mucous membranes is converted into gal- 
lic acid, and appears as such for the most part in the urine, 
and to a sMght extent as pyrogallol. It is highly improb- 
able that tannic acid as such reaches the blood, for nobody 
has been able to prove its presence there, nor have general i 
lannic-acid poisoning symptoms (which would be coagula- 
tion ofijie blood and its sequelae) been seen. Only general 
gallic-acid symptoms, such as weariness, difficult breathing, 
and weakness of the heart, have been observed. The old 
idea, therefore, that tannic acid is absorbed into the blood, 
and that it exerts its effects upon distant organs (such as 
dimini5liingsecretion,contractingtissues, etc.), is fallacious, 
first because it does not enter the blood as tannic acid, and 
secondly because gallic acid does not produce any such ef- 
fects. Even if tannic acid did circulate as such in the blood, 
it could not, on account of the great dilution which the 
medicinal dose would suffer in the blood, exert any such i 
effects {styptic action and contracting vessels: this even, 
strong solvations do not do). Finally, even if absorbed into ' 
the blood, its styptic power would immediately coagulate' 
the blood with which it first came in contact, and it could • 
not carry this power latent through thesystero until it came 
to the spot where the physician desires the styptic action. 

Since gallic acid has no antifermcntative or antiseptic 
power, it cannot be supposed to exert any such powei 
the urine, by which it is for the most part excreted. 

The alteration of the tannic into gallic acid, and the 
cretion of the latter, take place very rapidly; even twenty- 
four hours after its administration no more gallic or tannic 
acid can be found either in the urine, intestinal canal, or 
in the body. 

Mitscherlich's assertion that the use of tannic acid is 
followed by a diminution in the excretion of the urine, and 
that the urine is richer in uric and phosphoric acid, requires 
further proof. According to Schroff, the urine of the her- 
bivora remains strongly alkaline even after large doses of 
tannic acid. 

It goes without saying that the direct injection of tannic 
acid into the blood causes thrombi and emboli, and thus , 
death. 
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THERAPEUTIC APPLICATION. 

I '^e can only expect tannic acid to be useful in cases where 
it can be locally applied, and even in such its value is much 
overestimated. The properties upon which its utility in 
local affections depends are lost when it passes into the 
blood. Notwithstanding this it is very much used in prac- 
tice for conditions in which the effect can only be produced 
after its absorption. We shall give these various applica- 
tions for the sake of completeness, but must premise that 
we ourselves have never seen any utility from the use of 
tannin in these cases. 

Tannin is verj- much used for hemorrhage of various or- 
gans, both locally and internally. When given internally 
it is certainly entirely ineffective, and no sensible physician 
would rely upon the internal use of tannin to stop a uter- 
ine hemorrhage, for instance. In the slighter cases of pul- 
monary hemorrhage the drug is just as unnecessary as it is 
useless in the severer cases. In hemorrhage from the kid- 
neys, and acute hemorrhagic nephritis, tannin is said to be 
of utility after the first symptoms of severe inflammation 
(pain in the region of the kidneys, fever, etc.) have subsid- 
ed and the urine is still bloody. Indeed tannic acid has 
been very much used in chronic nephritis since the recom- 
mendation of Bright and Frerichs. We must, however, 
acknowledge tiiat we have used tannic acid in all varieties 
of acute and chronic nephritis without the slightest benefi- 
cial results. 

As_ a local heemostatic it is not as good as liquor ferri, 
but has the advantage of producing less disagreeable 
additional effects. It is best applied in severe capillary or 
small arterial hemorrhage; as in bleeding from the gums, 
nose, or from ulcers. It is best applied as a powder. 

For gastric and intestinal hemorrhage, tannin, next to the 
liquor ferri sesquichlorate, is one of the most frequently 
given remedies. Its local styptic action is less than that 
of the iron preparation, but it is said to have the advan- 
tage of being borne in much larger quantities; but even this 
advantage is doubtful, for tannin in very large doses may t 

cause vomiting. Its utility in gastric or intestinal hemor- . 

rhage is, however, doubtful, and here we would refer to j 

what was said under Ferric Chloride; our experience leads ' 

J^adopl the opinions of Leube and others, and to con- 
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elude that its utility here is rather traditional than proved. 
In rectal hemorrhage we might hope to accomplish a useful 
result by its local application in large doses. 

Tannic acid is very mucli used in various diseases of the 
mucous membranes. It is given very much in diarrhceas. 
Proper cases for its use are chronic diarrhceas, and espe- 
cially such as are dependent upon an ulcerative process, as 
in chronic forms of dysentery, follicular enteritis, also in 
simple chronic diarrhceas, and neglected intestinal catarrhs 
of children, and the diarrhcea of drunkards. A desirable 
requisite for the taking of tannic acid is a good digestion 
and appetite. It should, therefore, not be given in cases 
in which the maintenance of the appetite is a prime indi- 
cation; it would thus be contraindicated in the diarrhcea of 
phthisis. Some authors state that they have seen good re- 
sults from the use of tannin in certain forms of dyspepsia 
(with the formation of acid in the stomach and flatulence), 
but confirmatory experience is still wanting, and this form 
of dyspepsia rarely occurs in phthisis. Our personal ex- 
perience does not prompt us to put any particular stress 
upon the use of tannic acid in diarrhceas of any kind. la 
catarrh of the bladder it is said to be of utility even upon 
internal administration; we are positive, however, that its 
internal administration in leucorrhcea and broncho-blen- 
orrhcea is entirely useless. 

The use of tannin as a gargle in chronic catarrhal pharyn- 
gitis is, we are positive, without the slightest utility. On 
the other hand, it is frequently used for painting the throat 
and larynx (1 : lo-zo) to diminish the reflex irritability of 
these parts and facilitate laryngoscopic examinations. 

As to the utility of tannin in inhalation-therapeuticS in 
general, we would suppose that this application of the drug 
is a very good one, although we cannot speak concerning 
this point from our own experience. It would be of utility 
in this way: in the chronic catarrhs of the larynx, trachea, 
and bronchi, and of the pharynx, these surfaces being cov- 
ered by a large amount of secretion. It is also of utility in 
the slighter ulcerations. In the larger ulcerations it is 
insufficient; in the chronic catarrhs it is sometimes useless; 
and in acute catarrhs it is always injurious. For the 
slighter cases of pulmonary hemorrhage it is unnecessary, 
and even when inhaled for the severer cases it is entirely 
insufficient. 

As to whether tannin or alum should be preferred for 
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inhalation, Waldenberg 5avs that in sonte cases it depends 
upon the idiosyncrasies of the paiicnt. Tannio may be pre- 
ferred, however, where we wish to affect the secretion (keep 
it from putrefying), or wlien the catarrh is a superficial one; 
while the alum should be preferred where there is much 
parenchymatous thickening and swelling. 

Tannin injections are very much used in gonorrhoea and 
in leucorrhcea as soon as the acute symptoms have sub- 
sided. It is generally believed that tannin is to be 
preferred to the metallic salts for this purpose, but this is 
only true in so far as tannin is not apt to produce such in- 
jurious efiects on the stronger solutions of the metallic 
salts. Schuster recommends tannin-elycerine bougies (2.0 
tannin, 0.12 opium, and 9.1 glycerine) as particularly effi- 
cacious in gonorrhcea: these bougies are passed into the 
urethra, and allowed to stay there from five to ten minutes. 

Abnormal sweating is said to be diminished by tannin 
internally, but this etfect is a very doubtful one. When 
applied diiectiy to the sweating part, however, the effect is 
more apt to follow. Recently tannic acid has been very 
warmly recommended in the inflammations of the skin, 
which are supposed to be the result of cold (boils, etc.), 
and we think its use is followed by good results. 

Tannic acid is of great importance as an antidote to 
poisoning with alkaloids; it is the best antidote to mor- 
phine, strychnine, nicotine, etc., since it enters into almost 
insoluble combinations with these substances; it is also a 
good antidote for the antimonial preparations and all me- 
tallic poisons. Tannic acid should be administered together 
with other suitable remedies in the form of an infusion or 
solution: if we have not the acid itself, we may use sub- 
stances containing tannic acid, such as tea or coffee; both of 
the latter, however, should not be given in poisoning from 
strychnia;. 

Dosage, — Acidum Tanmatm. — Internally from 0,05 to 0.5 
pro dosi (2.0 pro die), in powder, pill, or solution. It is in- 
compatible with all the metallic oxides and vegetable 
alkaloids. 

Externally as a hjemostatic it is used in substance for 
gonorrhcea! injections in solution (} to 2 per cent), rarely 
in ointment form (2.0-5.0 to 25.0); tor inhalation as an 
astringent, from i to j per cent; as a styptic, i to 10 per cent 
solution. . 
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NIC ACID. 

There are various Lannic acids, according to the plants from wbich they 
originate — gallic, oak, rbatanj, catechu. 'kino, and cofiee tannic acids, 
etc. The chemical composition of at! of these is still uncertain, but all 
of them have a coagulating action on albumen and g:elacine, turn skins 
into leather, and form a dark blue or green color with the ferric sails. 

On accountof this similarity in effects these various lannic acids are sup- 
posed to have a similar physiological action, and it is a fact thai few vari- 
ations have hitherto been seen among them, except that as a rule the 
tannic acid plants seem to be more powerfully astringent than tannic 

It therefore follows that all of these substances are superfluous as 
long as we can get pure tannic acid from the druggist, and should only 
be used in travelling in uncivilized lands ivhere lannic acid is not 
prepared. 

We do not here forget that these lannic-acid containing plants also 
contain in addition many other substances, such as starches, sugars, fats, 
and volatile ethereal oils; but either these substances are not nccesBary 
where lannic acid is indicated, or if they are necessary tWy can be given 
in other forms, where we know how much of them we are using. 

This, then, will be sufficient excuse for the brevity with which ne treat 
these substances. Wc shall first and foremost consider those of them 
which are indigenous with us, because their cheapness will furnish a sufli- 
cienl excuse for maintaining them in the materia medica. 

Nutgalls— gallie^are found as outgrowths upon the leaves of various 
oaks, especially one indigenous in Asia, quercus infectoria. the best 
of which yield about 70 per cent of gallo-tannic acid. Nutgalls of our 
own climate yield at most 30 per cent. 

Therapeutically, infusions of nutgalls (10.0 — 25.0: 100,0) arc used 
wherever tannic acid cannot be had for purposes similar to those for which 
the latter is used. Tinctura gallarum. 1 part of G. to 5 of alcohol, used ex. 
ternally; combined with tincture of iodine (equal parts}; this combination 
prevents the irritant effects of the latter preparation upon the skin. 

Oak bark — cortex quercus (the bark of the younger branchesof oalta in- 
digenous here) — contains 5 to 30 per cent of another tannic acid, the so- 
called oak lannic acid, in addition to gums, fats, lime-salts, etc., and 
has an effect on the whole weaker than that of tannic acid, and more In- 
jurious to the digestion. The same is true of the barks t>f many other 
trees, such as the horse-chestnut, elm, and many foreign trees. Thera- 
peutically used like nutgalls. Not used internally. 

Roasted acorns — glandes s.semina querela tosta, contain 5 per cent of 
tannic acid. 40 per cent of starch, 5 per cent of a fatty oil. and sugar, to- 
gether with a mannite-Iike body, quercit. and are used (or preparing a 
cofFcewhose nutritious qualities can well be replaced by other substaoces. 
This variety of "coffee" does not, as has been supposed, possess antira- 
chitic properties, but is a good substitute for real coffee for children when 
the parents insist upon giving something of this kind. 

Bilberries — fructus vitis id^ae (vaccinium vitis idOa)— contain a con- 
siderable amount of tannic acid (i percent), vaccinine, and are without 
any therapeutic value. 

Myrtle bilberries— vaccinium my rliilus— (common in our [German] 
jroods) contain, in a fresh state, a considerable amount of sugar and 
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vegetable acid, such as mallk, lannic, chink acid, etc., gums, and color- 
injfmallers. Therapeuiically superfluous. 

Butternut-leaves— folia ju gland is— contain a lannic acid (which luma 
ferrous salts green); the unripe butternut-shells— cortex nucum jiaglan- 
dis — contain in addition a body similar to pyrogallal and a coloring mai- 
ler, nucin, 

These have been recently recommended in scrofula. They may influ- 
ence the digestive disturbances of this condition favorably. They have no 
especial value except the negative one of being harmless. Dose 1.0 to 
3.0 pro dosi (30.0 pro die), in decoction. 

Salvia leaves — folia salviie — have an agreeable spicy odor and bitter 
puckery taste. Contain in addition to a tannic acid a mixture of several 
ethereal oils containing oxygen, Irom which a camphor-like substance is 
formed if they be retained for a long time. The a'tministration of a cold 
infusion of 15.0 grms. is followed by psychical excitement, increased fre- 
quency of pulse, sweating and heat; the oil seems to be the agent In pro- 
ducing these effects. As an after-effect there is constipation. In the 
taste tannic acid is markedly felt. 

Salvine. used even in the time of Hippocrates, and in the middle ages, 
has even in the present day been used 10 arrest sweating. Its action is, 
however, uncertain, andinlerior to that of oilier remedies. Externally 
it is used as a popular remedy in the secondary stages of angina catarrha- 
lis. It is generally used as a vehicle for any alum-gargle and where there 
is a tendency to bleeding from the gums. 

Desagi and preparation. — [1) Folia salvia;. 1.0 to 3.0 pro dosi (30.0 pro 
die), in infusion; (2) Aqua salvii and, (3) Aqua salvia concentrata, both 
in 31-Sssdoaes. 

Bearberry leaves — folia nvje utsi (arctostaphylos uva ursi) — contain 
a tannic and gallic acid; in addition to this, physiologically inactive arhu- 
tin. These leaves impart a dark color to the urine, although in healthy 
people they do not act as diuretics. Very large doses are said to pro- 
duce nausea and vomiting. These leaves had an excellent reputation in 
chronic catarrh of the bladder. 0.5 to 1.5 pro dosi (lo.o pro die), in infu- 

Rhalany root — radix ratanhae (from Peru; Krameria triandra) — con- 
tains 40 per cent of a peculiar tannic acid. Used very much at the be- 
ginning of this century as an astringent remedy, but at present very lit- 

Doiage and pnparation. — r. R. rat., I.o t 
die), in infusion or powder. 3. Extract, rat. 
Tincl. rat., i.o to 2.0 pro dosi (20 to 40 drops). 

Catechu — terra japonica (from east Asia) is the dried watery extract 
of acacia catechu wood, which contains much catechu, and, as a product 
ot the decomposition of this, catechu tannic acid. This is entirely super- 

Dotagt and prtparalioH. — i. Catechu, o.j to 1.0 pro dosi (lao pro 
die), in powder and solution, a. Tinctura catechu, from 0.5 to l.j pro 
dosi (10 to 30 drops). 

Kino — gummi kino — is the dried juices of various plants of the variety 
pleroearpus. which contain a kino-lannic acid and gum. It is entirely 
superfluous. I. Kino, 0.5 to r.o pro dosi (to pro die), in powder and 
solution, a. TIactura kino a.o to 4.0 pro dosi, in drops. 

In conclusion we will mention radix lormentillic, lignum campechia- 
nuiii, radix bistort^e, radix rubiae, radix caryophyllats, extractuin 
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mODCtUe, and t&ngaiM dracoois, as containing ucnic acid, although diey 
■re Htperfluoiu prepaiatioits. The lamc is Irue of the la.[cst reconi- 
mended of Ihese. Ihe fmil of myiobalaai cbebulx, which is lauded in 4.0 
gna. dotes ia djscoxeiy- 

Tue Volatile Etkebeal Oils (Terpe!«es axd CamfhoksJi 

The elbereal oils most be considered as benzol derivatives. although their 
ctaci composiiioD is not fei determined. L'adcianjr cinumEianccs they 
aie closely allied to cymol, which is a parapropylmetbylbcDzol (C4H*. 
CH1.C1H1) which <!an be prepared from both of the chief groups of elbc' 
(cal oils; from the terpencs by heating with iodine, aod (rom the cam- 
phon by heatiag with phosphorus peatasulpbide. Bniylants explains Ihe 
composition of the volatile oils by a "'derivalion law," according lo 
which the mother-substance is said to be a lerpene from which the other 
componcnti of the oil arc derived eitherfay hydration, oxidation, or leduc- 

Tbe ethereal oils are preseal in all plants, especially in ihe odorous 
plants, where they give rise to tbe odor. But even in the most odorous 
of the plants only relatively small amounts of the oil are present. In 
36.000 grms. of fresh rose and orange Bowers there were only 7 to 8 
grms. of volatile oil. They are most plentiful in the flowers and seeds. 
le«*tn the leaves, bark and wood, mostly dissolved in the juice of the 
cells, but sometimes lilting up ceils and vessels. Generally the same 
ethereal oil is found in different parts of Ihe plant, but lo this there s 
exceplioni; thus in orange trees there is one ethereal oil in the flowei 
another in Ihe leaves, and another in Ihe seeds or fruit. 

The*e oils are obtained either by pressure {only in citrons, lemons, et 
or (most frequently) by dislillalion of the portion of the plant which cc 
tains the oil. With die vapor of water the ethereal oils are distilled 
over much below Iheir boiling poiot. while without the vapor of water 
they are accompanied by ihe many foreign products of decom posit ion. 
According 10 Iheir weight, some oils sink to the boltom of the distilled 
fluid, others fioal on top, and others are dissolved in the water, to which 
they imparl their characteristic odor. (These waters are sold under the 
name of "distilled waters.") 

Properties and Com foii lion. — All ethereal oils except Ihe camphors, 
are fluid at ordinary temperatures; but at low temperatures they separate 
Into two parii, one a crystallised substance, the siearoptene, ihe other ihe 
fluid portion, eleopten. The proportion of these Iwo in various oils dif- 
fer!. In some, like the anise and rose oil, there is so much stesroptene 
thai nheu cold these oils have a semi -gelatinous and crystalline con: ' 

Specific gravity from 0.84 to 1.095; most of these, however, are lighter 
than water. Boiling point between 120 and :so\ on an average 160°. 
Some oils cannot be distilled nilhoul undergoing decomposition. 

Many volatile oils rotate the plane of polarization, either 10 the left or 
right. 

When dropped upon paper, volatile oils first cause a fat-stain, which 
gradually disappears; for all volatile oils and camphors volatilize in ihe 
air. The volatile oils are used for perfuming, and for concealing often- 
«ive odors. The volatile oils are much more inflammable than Ihe fatty 
BT fixed oils. 
But rery amaJI quantities of volatile oiU can be dissolved in water, but 



1 



PHYSIOLOGICAL RELATION. 487 

these are suffii^ient to give to the water the characteristic odor o( the oil. 
They can be withdrawn from iheir watery soluiion by the addition of so- 
dium cbloride or shaking: with ether. 

The method of preparing the so-cailed ■' distilled waters" of the drug- 
store is given above. Such are aq, menth. pip., aq. flor. aurant, etc. 

Volatile oils are more soluble in dilute alcohol and entirely soluble in 
absolute-alcohol. The oils which aie free from oicygen, such as oil, of, 
turpentine and citron, are only soluble in absolute alcohol. Liqneura 
are prepared by the addition of the volatile oils and strong solutions of 
sugar la strong aleohulic EolutionE; although formerly these were pre- 
pared by disliilation of the plants containing these oils with the alcohol.- 
By the addition of a few drops of ol. dor. aurant. ol. bergamol, lavan- 
dulac. rosaiarini. etc., to strong alcohol we obtain very agreeable flavoring 
agents. Cologne is prepared in this manner. 

Ether, concentrated acetic acid, and acetone dissolve ethereal oils. 

These oils also mix in all proportions with the fatty oils, talc, fats, (hair- 
oil, pomade), and with sulphur, bichloride of carbon and the sulphide of 
carbon. 

These oils are also good solvents for the fats, resins, phosphorus, sul- 
plBr, tic. 

In the air these oils undergo great changes; they quickly absorb oxy- 
gen, which they convert into oione. lose their odor and become thick, 
form aromatic acids, such as benzoic or cinnamlc acid, or are converted 
into resins. Resins mixed with much ethereal oils are called balsams. 
When all of the ethereal oil has been converted into acids and indiffer- 
ent resins, then we have the so-called resins, divided into hard and soft 
resins, or into gummy and shiny resins. 

The ethereal oils have a variable chemical constitution. We can distin- 

I. Oils containing no oxygen or lerpenes, hydrocarbons of the formula 
CioH,(, which are fluid at ordinary temperatures, and exist in plant* 
either ready formed or produced from the natural lerpenes by chemical 
Secom posit ion. The largest number of ethereal oils which are obtained 
from plants are mixtures of ethereal oils and terpenes with other volatile 
com hi nations, 

a. Oils containing oxygen or camphor (C,oH„.OH), which are solid at 
ordinary temperatures and have a higher specific gravity and boiling 
point than the first class. 

We shall only consider the chief representatives of these two groups, 
namely, the oil of turpentine and of camphor. The rest of the volatile 
oils have been too little studied; but it is highly probable that they are 
allied either to the oil of turpentine or of camphor in their constitutloo. 

PHYSIOLOGICAL RELATION. 

Although cymol, when injected tiniier the skin, gives rise 
only to pain (Blnz), yet the ethereal oils do produce char- 
acteristic physiological effects; these efifects are different 
for the oils containing oxygen and those not containing 
oxygen. It is known that the oii of turpentine, free from 
oxygen, causes in warm-blooded aw\ma\?. Ktvct^a^t^i. \^-^\^ao 
bility of the nervous system, and 'wca.V.e.xv^ a.^*. ij^t^'ii 
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the respiratory and circulatory apparatus; while camphor, 
which does contain oxygen, causes in warm-blooded ani- 
mals increased irritability of the brain and medulla ob- 
longata, but does not sensibly affect tlie heart's action. 

Upon cold-blooded animals the effect of both is similar, 
Bolh groups have a lowering effect upon the temperature 
of warm-blooded animals. 

Many of the ethereal oils (myrrh, turpentine, Cinnamon, 
etc) are said to increase the number of blood-corpuscles, 
(Hlrt, Binz). 

The antifermentative and antiseptic action of both groups 
is weaker than that of the phenols and aromatic acids. 

Oil of turpentine (C|gHia) is obtained from turpentine, which may be 
considered as an impure solulion of vatiouB acids (formic, acetic acid, 
etc.) in oil of lurpentine. By distillation with water the oil of turpenline 
passes ofF, and the residue (resin) when melted is turned into colopbo- 

Differenl oils possess different properties of rotating the polarized ray. 
Most of thciQ turn the polarized ray to the left (pinlis marilima), while 
that of pinus australis rotates it to the right. 

Since oil of turpentine has a great affinity for ox}-gen, which it OJion- 
izes, and through this means becomes converted into resin, it is met !n 
commerce in a state of impurity; when shaken with solutions of the al- 
kaline carbonates it is freed from its acid, and if again distilled in a vacu- 
um it Is obtained in a pure state. 

Pure oil of turpentine is a colorless fluid, having a charatteristic.spicy 
odor. Insoluble in water, although it can impart its odor to the latter, it 
is soluble in every proportion of alcohol and ether. • 

PHYSIOLOGICAL ACTION. 

Since our knowledge of the physiological effect of the 
oil of turpentine is very uncertain, because most experi- 
menters have preferred direct injection of the drug into the 
circulation in their experiments, we have determined to 
make a thorough examination of the physiological action 
of the remedy, and have arrived at the following conclu- 
sion. First we shall give the effects produced when the 
druff is taken by the stomach or inhaled. When oil of 
turpenline is injected directly into the blood, serious lung- 
nfTcctions result, which change the whole picture of the ac- 
tion of the remedy, and hence cannot be set down as re- 
millini; from the remedy itself. Furthermore, concentrated 
Doliill'inK produce severe local affections of the gastro-in- 
Iflltiiil mucoilB membrane, with resulting disturbances of 
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the general health, which cannot, therefore, be looked upon 
as the general effects of the action of the oil of turpentine. 

Since oil ol turpentine in strong concentration, when ap- . 
plied externally or internally, produces great pain (frogs ' 
are strongly affected even by the odor of the drug), it has 
been supposed that the restl.essness produced by these 
pains (such as itching of Ihe skin, bftrning, gastric unrest, 
etc.) is the result of nervous excitement. From a large ' 
number of careful experiments we have come to the conclu- 
sion that if the oil of turpentine be administered in a pain- ■ 
less manner and deprived of its odor, it will cause, both in . 
small and large doses, not any irritation of the nervous sys- ; 
tern, but rather a paralysis, especially of the cerebral centres. 

All animals, both cold- and warm-blooded, are influenced 
in a similar manner, although camphor has a different ef- 
fect upon cold- and warm-blooded animals. 

We have only succeeded in determining the fatal dose 
for rabbits. Upon these, doses of 1.5 to 3.0 grms. have al- 
most no effect; 5.0 grms. under the skin or by the stomach 
have a decided but not dangerous effect; after a dose of 10. o 
grms. death sets in in from five to twenty-four hours. On 
the other hand, the direct injection into the veins of even 
small doses (0.15 to 0.28) produces death. Toxicology 
teaches us that men can bear very large doses by the stom- 
ach without fatal effects; children die from 15.0 grms., al- 
though the taking of 50.0 to loo.o grms. has been followed 
by good results. 

Parasites, such as lice, the itch-mite, intestinal worms, etc, 
are readily destroyed by the oil of turpentine. 

LOCAL ACTION. 

When rubbed upon the skin, oil of turpentine causes an 
increased feeling of warmth, pricking, itching, and burn- 
ing, together with inflammation of the derma with exu- 
dation, and even the formation of vesicles. The epidermis 
becomes dry and white, and later on cracks over the places 
where vesicles have formed. 

In wounds and ulcers the irritating action is even greater, 
and torpid ulcers can thus be brought to heal more rapidly. 

The mucous membranes are more irritated than the skin. 

When inhaled in small quantities with the inspired air, 
the oil of turpentine gives rise only to a not disagreeable 
odor; in larger quantities it produces a feeling of pain, and 
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the natal macoas meinbrsoe becoiD«s red aod dry. As 
frOfO other strong-smell tog sabstasces. we bare as a irfiex 
mult, respiratory distarbasces, cough, and doming of the 
respiration. We allowed rabbits, however, to inhale air 
bttbUed through the oil of tarpentioe for hours, without 
obserring any nolewortfar disturbances either of the tracheal 
or broncniai mucous membranes. 

Upon ihc buccal mucous membranes the oil of tDrpenlioe 
causes a bitter, burning sensation; a reflex increase in sali- 
vary secretion rapidly sets in; a large amount of saliva 
flows from the moulh of all animals; the mucous membrane 
of the mouth turns dry and red under the inf1uei>ce of the 
oil. SO thai there is a feeling of thirst prodnced. 

It was supposed that this, like many other medicines, pro- ■ 
duces increicd appetite by exciting the secretion of the 
Stomach and the intestinal juices; but impartial obserrers 
like Mitscherlich have seen neither an improvement nor a 
diminution of appetite as a result of the action of the drug. 
We ourselves found that the subcutaneous injection of 0,5 
grm. into the blood in rabbits was followed bv a great di- 
minuti'jn in the appetite although the general health re- 
mained undisturbed. 

Small quantities are supposed to increase intestinal peri- 
stalsis. 

Larger quantities (in rabbits 0.5 grm., cats 5,0 grm., 
and men 8.0 to 30.0 grms.) are followed by severe irritation 
of the gastro-intestinal mucous membrane. In dogs and 
tnwi there is nausea, vomiting, also severe abdominal pains, 
and diarrhoea {both in carnivora and herbivora). 

Only verj' large doses were found to produce a caustic 
action upon the mucous membranes (Schubarth and Mit- 
scherlich). In rabbits jo.o grms. produced gastro-enteritis: 
in some parts the mucous membranes turned of a dark- 
brown color. In these animals Mitscherlich also found 
small hemorrhages upon the mucous membranes, and the 
intestinal epithelium was shed. The turpentine odor was 
present as far as the c;ecum. 

GENERAL EFFECTS, 

Disposition of Ihe Oil of Turpentine in the Organism. — Oil of 
tiirpcntinc is absorbed into the blood both from the Tin- 
broken skin and all the mucous membranes, whether it is 
baled or taken by the stomach. In the gastro-intestioiL 
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canal it is absorbed both in solution in the fluids of the 
stomach (fats) and in vapor form. 

In the blood and the tissues it remains under its own 
form, for it is excreted by the sweat, mtik, and expired air 
with its own characteristic odor. These assertions must be 
taken with circumspection. In the urine there is no turpen- 
tine odor present, but rather another odor like that of vio- 
lets, which would certainly indicate that oil of turpentine 
undergoes many changes in the body. 

Central Nervous System. — Frogs become unconscious in a 
few minutes and lose all power of voluntary motion, lying 
in an apathetic condition. The reflex irritability remains 
preserved much longer, and in this stage strychnine produ- 
ces tetanus. Finally even the reflex irritability is entirely 
lost. 

The motor nerves and voluntary muscles retain their irri- 
tability even in the severest cases of poisoning. 

In rabbits, shortly after the administration of large doses 
in the form of an emulsion, loss of consciousness and vol- 
untary movement set in; after one hour there was also loss 
of reflex irritability; the pupil was no longerdilated even by 
the severest painful impressions, and ^eath finally set in, 
with convulsions, from final paralysis of respiration and CO, 
poisoning. 

Cats, after the gastro-enteritic pain and vomiting had 
subsided, looked drunk; their walk was unsteady; they 
fell upon the side and could not rise ; this was followed 
by trembling of the limbs, and death set in with clonic 
and tonic convulsions. We never saw any psychical or 

In men it produces frontal headache, nausea, yawning, 
noises in the ears, dizziness, weariness, deafness, and sleep- 
iness (Purkinje was so sleepy after taking 4.0 grms. that he 
could scarcely keep awake), and finally loss of consciousness 
and coma. The addition of the oil of turpentine to wine 
increases and quickens the setting in of the stage of uncon- 
sciousness (alcoholic intoxication). Fatal doses would also 
produce opisthotonos. 

Jiespiration.^-lLh.e. ordinary inhalation of the vapor of the 
oil of turpentine, or when taken through a tracheal canula, 
or by the stomach, is rapidly followed by a diminution in 
the number of respiratory movementsr in rabbits by 9, in 
dogs J2 in the quarter-minute. We have never produced any 
disease of the lungs by these methods of administration, 
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Circulation. — In all animals experimented on by us (warm- 
and cold-blooded) even the direct injection of the oil of 
turpentine into the blood caused no change in the heart's 
action, or if any, a very slight one. Sometimes the num- 
ber of pulsations fell, sometimes it rose; when there was an 
increase, it was owing to the pain produced by administer- 
ing the turpentine, so that the only change for which the 
drug itself was responsible was the slight decrease in the 
number of pulsations. The blood-pressure was in all cases 
diminished. Even Mitscherlich, who believed oil of turpen- 
tine to be a heart-excitant, found that in men i.o to 2.0 grm. 
doses produced only very slight acceleration of the pulse 
(and even this was not directly due to the drug). In fever- 
patients Copeland found a diminution in the frequency of 
the pulse. 

Temperature. — No reliable experiments concerning this 
point have been made. Our own experiments would show 
that in unbound rabbits 6.0 grms. of the drug in two and a 
half hours produced a fall of 1.3° C. On another day the 
tall was 2.0" C, and after a dose of iz.o grms. given by the 
stomach the temperature fell 5.2° C. in two and a half 
hours. * 

Excretion.' — The secretion of the milk and sweat is sup- 
posed to be increased, although this is not proved. 

As to the excretion of the urine, our own observations 
agree with those of the older experimenters, so that we are 
sure that small doses increase the excretion of the urine, 
while large ones (rabbits 5.0 grms., men 8.0 grms.) very 
much diminish it. In men, in the latter case, there is a 
tickling sensation in the urethra, strangury, and painful 
micturition. Since in our investigations the food and dj-ink 
were weighed, we feel positive that these variations were 
not due to any change in the diet. 

Microscopic sections showed no alteration in the kid- 
neys. 

Oil of turpentine therefore lowers the irritability of the 
nervoussystem and diminishes respiration, circulation, and 
temperature. We have not observed a primary stage of 
excitement. 

When brought directly in contact with the blood, it pro- 
duces marked blood-changes (turns it reddish brown), and 
by the deposit of oil emboli in the pulmonary capillaries 
it causes changes in the lungs, extensive atelectais, and, as 
a result, increased frequency of the respiration. 
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Oil of turpentine is a much-applied remedy in the most 
various conditions. A positive and reliable therapeutic ef- 
fect is not to be expected anywhere. There is scarcely any 
pathological process in which the oil of turpentine is lo be 
preferred to other remedies. Ordinarily it is only used 
when other modes of procedure have proved ineffective. 
Its utility in many conditions, however, cannot be denied. 

It has frequently proved effective in neuralgias; and al- 
though a satisfactory explanation cannot yet be given for 
its action, yet this effect loses some of its paradoxical na- 
ture when it is shown (Rossbach) that the oil of turpentine 
allays the irritability of the central nervous system, rather 
than, as formerly supposed, increasing it. The fact of its 
curative action in neuralgias has been repeatedly confirmed 
by reliable observers during the last century (Cheyne, 
Home. Lentin, Romberg, and others), and we have several 
times had an opportunity of satisfying ourselves of its re- 
liability in this respect. Most of the cases were sciatica. 
We are unable to lay down any indications for its use in 
sciatica, nor can we state the conditions in which the drug 
is most likely to prove effective; most of the cases treated 
were old ones, in which other remedies had failed, and the 
cause of which was either unknown or which were rheu- 
matic in their nature. 

Frequently, however, the remedy may be ineffective. 
Husemann asserts that the drug is sometimes useful in 
hemicrania. In the neuroses, also, such as hysteria, oil of 
turpentine has been tried, but without much effect beyond 
a diminution in the reflex irritability, or in those in whom 
the nervous excitement was caused by worms: the destruc- 
tion of these allayed the excitement. 

The oil of turpentine is very effective in manv of the lung* 
affections. It was formerly very much given as an expec- 
torant by the English {Stokes, Graves) and French physi- 
cians in non-febrile bronchial catarrhs and broncho-blen- 
orrhtEa. How the remedy acts in these cases is unknown, 
but we have many other remedies for these purposes which 
have none of the disadvantages connected with the use of 
large doses of turpentine. In recent times the methodical 
inhalation of turpentine vapors in putrid processes in the 
lungs (bronchitis putrida and pulmonary gangrene) has 
been recommended, and with good results; that is, the odor 
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of the sputa was diminished under its influence, and thi 
cavities healed. Upon what this favorable effect depends 
has not yet been positively determined. The bacteria 
which are the cause of the putrid process are not inter- 
fered with by the vapors (Leyden and Jaffe). Possibly the 
good effect is due to the fact that oil of turpentine is a 
good carrier of ozone, and that the ozone exerts a bene- 
ficial action by acting as a stimulant to the wall of the 
gangrenous cavity, and thus producing a cure. 

It was recommended only to use the inhalations during 
the period when the fever had subsided; but our experience 
teaches us that the best time is at all times, for often the 
fever subsides as the gangrenous process subsides. Nor 
do physiological indications point to the fact that fever is 
a contraindication. Inhalations of turpentine are also used 
in diphtheria and non-putrid catarrhs. W aid en berg recom- 
mends its use in these cases, although Stokes had long be- 
fore used a liniment containing oil of turpentine and acetic 
acid. The best method of inhaling is by the spray appara- 
tus diluted with vapor of water. 

Oil of turpentine has also been used as an anthelmintic, 
especially in tape-worm. Direct experiments have shown 
that it is injurious to the life of tlie entozoa; and although 
clinically it is a successful anthelmintic, yet we have reme- 
dies that are more active and less disagreeable (for large 
doses are necessary). 

No person to-day would use oil of turpentine as a cathar- 
tic, so that we shall say nothing further concerning this use 
of the drug. 

This drug has quite a reputation in the treatment of 
colic from biliary calculi, given in the form of Durand's 
mixture (i of oil of turpentine and 3 of ether), but the re- 
sult has sometimes been ascribed to the ether and sometimes 
to the turpentine. 

In addition there is another series of affections in all of 
which the oil of turpentine has been used. But the results 
are so doubtful and the indications so uncertain that we 
shall not enter upon a discussion of all of these conditions, 
but only mention the names of the principal of them ; 
thus it was formeriy given as a diuretic in "atonic 
hydrops;" it is decidedly conlraindicated in recent inflam- 
matory conditions of the parenchyma of the kidneys, 
and yet we have found in several cases of subacute and 
chronic nephritis that under the oil of turpentine there 
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Was a decided increase in the diuresis, without any injurious 
effect upon the general course of the disease. Is it propter 
or post hoc? Edlefsen has again recently recommended 
the remedy in catarrh of the bladder. In England turpen- 
tine has been used in typhoid fever'and puerperal septi- 
csemia as a stimulant, but our knowledge of the physio- 
logical action would certainly not prompt any such use oE 
the drug. It has also been used as a haemostatic in metro- 
rrhagia and intestinal hemorrliages. 

Turpentine is no longer given as an antidote to opium 
or hydrocyanic-acid poisoning. Recently it has been 
warmly recommended in phosphorus poisoning. There 
arc, of course, but few observations upon men, but the gap 
can be filled up by studying the action upon animals. 
Kohler concludes that the oil of turpentine acts as an an- 
tidote to phosphorus in animals, if taken by the stomach at 
least within two hours after the poison has been taken; in 
rtien even eleven hours afterr but twenty-four hours after it 
is entirely ineffective. A hundred times as much oil should 
be given as there was phosphorus. According to KShler 
the good effect is due to the formation of the turpentine- 
phosphorous acid. To produce this effect oil of turpentine 
containing oxygen (old) must be used. 

For external use oil of turpentine is also a favorite rem- 
edy, although possessing no advantages over other sub- 
stances. We have already spoken of its use by inhalation. 
As an antiparasitic it had an escellent reputation until very 
recent times, but to-day the balsams are used. It is an ex- 
cellent cutaneous counter-irritant. In neuralgias the inter- 
nal administration of the remedy is well combined with its 
external application. Oil of turpentine is very popular 
externally in rheumatism and muscular affections. The 
drug is also used as a dressing in burns of the second de- 
gree {formation of blisters). LUcke observed a decline in 
temperature and arrest of the disease in several cases of 
erysipelas. In meteorism oil of turpentine is used as a 
clyster, and as an external application to the abdomen. 
We cannot state that we have ever gained any very great 
results from this method of treatment. 

Daiage and Preparation. — \. Oleum tcrebinthioi rectif. Intemallf, 
from 0.3 to i.o pro dosi (5.0 pro die), 5 to 20 drops, in pill, emulsEon, or 
gelatin capsule. Aa an itihalaiion, from 0.5-2,5 to lo.o-so.o : loo.o of 
distilled waler. Externally it is given either pure, mixed with fatty oils, 
or in the form of an oinlment (in various proportions, i part of tunjeii.-. 
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tine 10 1-4 of fat); as an addition to clysma. 4.0 to S.o (mJKcd with *gg^ 

albumen). 

3. Oleum terebinthinEC As an antidote to phoEphonis poisoning. 

3. Oleum lerebinlhiniB oionisatum — oil of turpentine laden with o/one. 

4. Oleum lerebinthinx sulphuratum — sulphur balsam. I part of ol. IJni 
HUlphuralum and 3 parts of ol. terebinth, rectilicat. Is entireh' superfluons. 

5. Unguent, terebinlhinffi — turpentine ointment. 1 part each of tur- 
pentine, oil of turpentine, and )-eilow wax. 

6. Sapo terebintbinatus. -6 parts of sapo oleaceus, 6 parts of 0!. tere- 
blnthinic. and I part of kaliutn carbonicum. 

Turpenlin — terebinth in a. A thick fluid obtained from the baj-k of many 
of the conifera, irhich is really only a solution of resins in oil of turpen- 
tine. Is used eKternally as a counter-irritant, and as a constituent of 
irritating plasters, ointments and liniments. 

Fnfaratums. — i. Terebinthina communis, a. Terebinlhina laricina 
s. venela: only eitternally. 3. 0ng. basiiiicumt 6 parts o( olive-oil. t part 
of turpentine, and z each of yellow wax. colophonium and sevum. 4. 
Ccrat resinx pini: 4 parts of cera flava, 2 parts of resina pini. and 1 part 
«ach of sevum and terebinlhina. 5, Charts resinosa s. antirheumatica — 
goat-paper: 6 parts of picis nigra, 6 of terebinlhina. 4 of cera. and lO of 
Golophonium. 6. Emplastrum picis irritans: 32 pans of res. pini, ta 
each of tereb, flava and terebinthina. and 3 of euphorbium. 7. Ung. 
terebinth, camp.: 31 parts of tereb. laricina, 4 of vitcl. ovoruro., 1 each of 
myrrha and aloS, and S parts of ol. olivarum. 

Camphor. Camphora. 

Of the various camphors. Japan camphor (C.nHuO), alone has been 
investigated and is used. It is derived from the wood of laurus cam- 
phora in Japan, but can be prepared artificially from valerian and other 
oils with nitric acid. 

This solid ethereal oil is found in commerce in large transparent cakes, 
having a penetrating, spicy odor. When slowly sublimed or evaporated. 
from its alcoholic solution it forms octahedral crystals, is only slighlly 
soluble in water (l : locxi). easily soluble in alcohol, ether, acetic acid, 
fats and ethereal oils. 

PHYSIOLOGICAL ACTION. 

Camphor retards fermentation and decomposition 
(Pringle). 

Upon the higher animals it acts in various ways, while 
it is very poisonous to insects. In cold-blooded animals it 
produces paralysis, and in warm-blooded animals convul- 
sions. Rabbits and cats are much more sensitive to its 
influence than dogs; but even among the latter there are 
some who fall into convulsions after doses of 0.5 grm., 
while others can bear 15.0 to 20.0 grms. without any bad 
results. Men are strongly affected even by doses of 0.5 to 

—Camphor is ab- 1 
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lorbed both through the skin and mucous membranes, and 
excreted by the sweat as well as with the expired air. Even 
the best observers found no traces of it in the urine or 
fEEces (Buchheim, W, Hoffmann). This fact, and also the 
fact that some animals can bear very large doses of the 
drug, while in others symptoms of poisoning that may have 
set in rapidly pass away, show that the drug does not long 
remain under its own form in the organism. 

Scbmiedeberg and Meyer indeed found as a result of its 
decomposition a non-nitrogenous (a) and (i) camphogly- 
couronic acid, and also a nitrogenous, uramido-campho- 
glycouronic acid. Glycouronic acid is probably formed 
from dextrose, and may be an intermediate product in the 
oxidation of sugar. 

Zacai Effects. — Upon the skin and cutaneous ulcers cam- 
phor causes a burning, smarting pain and inflammatory 
redness. Upon the mucous membrane of the nose, when 
inhaled, it produces the impression of a strong spicy odor; 
upon the tongue a burning, sharp bitter taste, followed by 
a sensation of cold. The salivary and mucous secretions 
are increased under its influence. In the stomach and in- 
testinal canal small quantities produce a feeling of warmth 
which extends over the whole body, produces eructation of 
gas, but seldom a fsecal passage. Large doses are followed 
by acute inflammation, gastric pain and nausea and vomit- 
ing- 

The general effects are principally produced upon the 
brain and medulla oblongata; but since cold-blooded ani- 
mals are differently affected from warm-blooded animals 
and men, it will not be right to make any deductions from 
the former to the latter. The symptoms in men and the 
mammalia are similar in kind. 

Cintral Nervous System. — Non-fatal doses are followed by 
psychical disturbances, so that men and animals act as 
though insane; the former are seized with headaches, hal- 
lucinations, rapid flight of ideas, excessive restlessness — 
dancing, jumping, etc. (Purkinje) — although there are in- 
dividual exceptions, as is true in the case of all drugs 
which effect men psychically. So individuals maybe seen 
who are weary and mentally tired out, who yawn and even 
become insensible and unconscious under its influence 
(Alexander, Malewski). Animals become wild and greatly 
excited, run around as though insane, and before exhaus- 
tKMi become stertorous, unsteady, and reeling. 
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Convulsions also occur which, according to Wiedemann, 
bear the greatest resemblance to epileptic seizures, and arc 
due to an irritation in the convulsion-centre of the medulla. 
These convulsions are not continuous but occur spasmodi- 
cally, and the larger the dose the more frequently. 

W. Hoffmann says it is terrible to see how the animals ex- 
erted themselves in these attacks, uttering cries of anguish, 
and threatening to choke every moment. 

In the mammalia even the strongest doses do not produce 
paralysis of the spinal cord; either they perish during an 
attack, or if not, the camphor has probably been converted 
into a product which is physiologically inactive, and the 
animal recovers spontaneously in about 12 hours (Wiede- 

In men, in whom the opportunities for study are very 
limited, paralysis of sensibility follows the stage of exalta- 
tion and convulsions (Lemchen). There is also paralysis of 
the bladder and rectum, coma and death, sO that the in- 
creased irritability of certain centres has evidently been 
followed by death. Upon non-fatal but large doses the 
temporary excitement is followed by complete recovery, 
which generally sets in very rapidly, or the consequences 
of the local irritability may set in, especially acute gastric 
catarrh, with vomiting and nausea, as well as intense head- 
ache. Then recovery is retarded for several days. 2.0 to 
5.0 grms. may be considered sufficient to produce psychical 
excitement in men without being dangerous. 

It is not true that camphor dulls the sexual appetite. 
When this does take place, it is rather the result of the dis- 
ease for which the camphor is given; for all the functions 
are diminished in disease, and why not this one? In small 
doses, which do not produce severe disturbances, some have 
seen even an increased sexual appetite, but even this would 
be hard to account for. 

The effect upon cold-blooded animals is, as we have al- 
ready said, an entirely different one. In frogs the spinal 
cord and motor nerves are so rapidly paralyzed by camphor 
that even if the medulla were irritated this irritation would 
not be expressed (Carminati and Wiedemann). 

This paralytic influence is so strong that it even overcomes 
that of strychnine poisouing (Grisar— Binz). This, however, 
is only true of frogs. 

The Respiration. — The views of various observers vary 
concerning this. When iahaled, camphor has a somewhat 
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slowingeffect upon the respiration. Duringthe convulsions, 
and in consequence of these, the respiration is interrupted, 
and dyspncea with anxiety sets in. Directly after the cessa- 
tion of the attacks the respiration is very much quickened. 
In the comatose stage and before death it may become 
superficial and scarcely noticeable. 

Heart- and Blood' Pressure. — The heart -muscle of the frog 
is directly excited by camphor. The vaso-motor centres of 
the cord are paralyzed (Huebner), 

Upon the mammalia the effect is an entirely different one. 
A direct action upon the heart, either as concerns its fre- 
quency or the strength of its contractions, cannot be proved. 
But there is a steady rise in blood-pressure, partly due to 
the convulsions and partly to the irritation of the vaso- 
motor centre (for this is seen even in curarized animals). 
But this rise in blood -pressure is entirely absent after sec- 
tion of both vagi, a fact which we cannot explain. 

In men no accurate investigations have yet been made, 
and those that we have are contradictory. Pirogoff found 
in febrile (erysipelas) patients that after six or seven doses 
of O.I grm. each the pulse became smaller and less fre- 
quent. 

Temperature. — Both in healthy and in feverish animals 
the temperature is lowered. Especially is this true of cats, 
as will be seen from the following table of W. Hoffman : 

In cats from a6 grm. after 3 hours by i.8° C. 
■' " " 0.9 " " 5 ■■ 3.4- C. 
" " " i.a " " 24 " 1.6° C. 
"dogs " 0.9 " " 5 " 0.7° C. 



In men with high fever from erysipelas Pirogoff found a 
diminution in the temperature under the influence of cam- 






phor, 
with sweat. 

Excretions. — These do 
persecretion of sweat am 
to other causes: in some 



smities became cool and covered 



eem to be much affected. Hy- 
le, sometimes seen, may be due 
nals strangury has been seen, 
and after death cystitis and inflammation of the kidneys. 

The exact modus of the production of the above effects 
is unknown. We do not know the chemical alterations 
which camphor causes in the organic substrata. Bui the 
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old question as to whether camphor is an excitant 
quieting agent we answer as follows: 

In medicinal and no n -dangerous doses it is a powerful 
exciting agent upon the brain and medulla, but does not, 
affect the heart's action, while it strongly lowers the temp- " 



THERAPEUTIC APPLICATION. 

Although camphor no longer occupies the place which it 
occupied in the beginning of this century, yet it is a very 
useful remedy. It was formerly given on theoretical prin- 
ciples, sometimes as an excitant, sometimes as an anodyne. 
But in many cases in which il was formerly given it is no 
longer used, and rightly so. 

There is one of these indications, however, which agrees 
with our present ideas of the theories of the action of the 
drug. This is the use of camphor hypodermically in con- 
ditions of collapse in the course of acute febrile diseases, Il 
is true that even in this application of the drug there are 
many things which, are uncertain and vague. Conditions 
of collapse, as a rule, are dependent upon a diminished con- 
tractile power of the heart; but camphor does not act as a 
stimulant to the heart; some observers even state that the 
pulse becomes weaker under the use of camphor. Notwith- 
standing this, however, the utility of camphor in these cases 
cannot be disputed. In what way the collapse is produced^ 
does not make any difference, whether it be due to the high 
temperature and lack of nourishment in typhoid, orin pneu 
monia through an unwise antiphlogistic treatment, oi 
whether it be dependent upon the normal weak constitution 
of the patient. The clinical picture of collapse is well 
known: a frequent pulse, of weak force, while the tempei 
ature remains either normal or sinks slightly; paleness c 
the face and Hps, cold extremities, delirum subsultus ter 
dinum, etc. The diseases in which such a picture may be 
developed are various; acute febrile exanthema, typhoid 
fever, hospital-fever, puerperal processes, etc. It is not easy 
to determine beforehand in what cases to give wine and in 
what camphor, but practically we generally prescribe both 
together. It is doubtful whether the assertion of the older 
writers is a proper one, namely, that in diseases of the respi- 
ratory apparatus a stimulant is necessary, and hence give 
camphor. These physicians also state that the utility ot 



THERAPKUTIC APPLICATION. 501 

the drug is greater in those who are easily made to per- 
spire than in others; also ihat it should not be given where 
there is a tendency to hemorrhage, etc. All of these state- 
ments Still require investigation, and more so from the 
fact that in recent times these general symptomatic, and 
perhaps important indications require further confirmation. 

Formerly, as we have already stated, camphor was given 
as an antipyretic. That this use is not without a physio- 
logical basis is shown in the section devoted to physiologi- 
cal action. And although it is questionable whether we 
shall be able to make use of this antipyretic action, on ac- 
count of the psychical disturbances which the drug produces, 
yet we cannot but suppose that fever is no contraindication 
to the use of the drug. 

Camphor is also used as an expectorant, not alone, 'but 
almost exclusively with other remedies, especially benzoic 
acid. The indications are the same as those laid down for 
the use of the latter drug. 

Camphor is also a good stimulant in the toxic narcosis 
produced by such substances as alcohol, opium, and bella- 
donna. 

Very doubtful, however, is its value in a series of other 
conditions in which it has been praised. To this group be- 
long various neuroses, such as various convulsive affec- 
tions, whooping-cough, singultus, chorea, epilepsy, nervous 
dysphagia, etc., also in satyriasis, nymphomania, etc., and 
the opposite conditions, like impotence, etc. 

In chordee, however, it sometimes acts well. If there be 
any good effect in these disturbances of the genital organs, 
it is a psychical and not a real one. 

In psychopathies, in which camphor was formerly much 
used, it is again recommended by Wittich {in doses of o.i— 
0.2 internally, or subcutaneously as a hypnotic); it is es- 
pecially recommended in female melancholic patients, in 
whom there is (ear and confusion of mind, and sleepless- 
ness, without any distinct insane emotions. 

Externally, camphor is frequently used, first as a dress- 
ing for wounds which show no tendency to heal, and which 
give off a thin pus. Also in injuries, contusions, etc., when 
no inflammatory process has set in. A good preparation to 
use in these cases is vinum camphoratum. Camphor is a 
popular remedy as a derivative in various inflammatory 
affections: thus pieces of camphor are put in the auditory 
canal in toothache. 
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Dusagt and PitparaCtuns. — i. Camphors, internally (rom 0.05-0.5 
pre dosi (3,0 pro die) in etnulEion wilh gumml tnimoes or yolk of egg. 
In powder or ajcohol, in children, .0075-, 01. In alcohol its application 
is nol very agreeable; for powders, camphora trila should be used (that 
is to say. the same remedy rubbed up wilh alcohol, which renders it pul- 
veriiable). For subcutaneous injection, i ; 5-10 parts of sulph. ether, 
or ol, amydal dulc. or simply ol. camphorat; Inject one pravai syringe 
full. 

es; for ointments and liniments use i : 

are no longer used. 
3. vinum campnoratum — camphora trila, and gummi Araticum, each 
I pari to 4B of vin. album., an opaque white Huid seldom used internally 
( ; i doses), generally eiternally. 

3. Spiritus camphoratus— I pare of camphor, 7 parts of spir. via, 
rectificat,. and la of water. Clear and colorless. From 10-25 drops per 

4. Oleum camphoratum — r pari of camphor to 9 parts of olive ofl, 
as an irritant, or for external subcutaneous injection. 

5. Carbolized camphor — a. 5 grm, of camphor. 1.0 grm. of carbolic 
acid; given with oils and oily lluids. but nol misciblc with water. 




COMPOUNDS CONSISTING CHIEFLY OF ARO- 
MATIC COMBINATIONS EXISTING IN ANIMAL 
AND VEGETABLE SUBSTANCES. 

Most of the drugs to be considered in this chapter be- 
long to the vegetable anci not to the animal world; they 
are not pure chemical substances, but rather mixtures of 
such, and consists of terpenes, camphors, phenols, aromatic, 
fatty and other acids, and resins; together with a few alka- 
loids. Most of these compounds are composed mainly of 
aromatic combinations, especially terpenes. This is the 
reason why they are given immediately after these. 

Sometimes chemical substances occurring in the same 
plant or in the same compound (drug) have differing phy- 
siological effects. Thus, for example, we find in one vege- 
table oil terpenes, which are nerve-paralyze rs, and camphors, 
which are nerve-excitants. In addition to this we have the 
unfortunate circumstance that some of the chemical sub- 
stances found in these compounds are very little known, so 
that we do not even approximately know to what chemical 
group they belong. Furthermore, we do not know the ex- 
act quantitative relations existing between the individual 
components of these compounds, since they vary with the 
ground upon which the plant has grown, the season, the 
ripeness, etc. 

The question then arises whether it is right to continue 
using these vegetable matters in the ignorance in which we 
are necessarily placed, or whether it would be best to dis- 
card them all. Under any circumstances a large portion 
of these substances are superfluous for two reasons: first, 
because many of these compounds have proved that they 
are either inactive, or weaker, or have different physiologi- 
cal effects from those which they were supposed to exert; 
secondly, because it has been possible in recent years to 
isolate the active ingredients of many of these drugs, which 
active principles have entirely replaced Ihc oW -wvtivK^- 
plant in ordinary use, as was shown vj\vct\ ii\%tvi'3.%vn% ^^'^'t* 
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no!s, aromatic acids, and ethereal oils. In these cases of 
course we shall consider not the action of the impure com- 
pound, but rather of the pure active principle, 

A large number of these substances, however, still re- 
main, which must be retained for phj'siological as well as 
for practical reasons. Among these are many of the spices. 
Here we would suppose that since many of these resemble 
each other in their action and their active principle (gen- 
eriiUy a terpene), and have a similar therapeutic effect {im- 
provement of the appetite and digestion), many of them 
conkl be dispensed with. But the peculiarity of the human 
smelling and tasting organ requires a variety, of which it 
never tires; while others are retained because of their 
cheapness, ease in preparation, etc. It certainly does not 
seem right to first extract an ethereal oil from tea which is 
to induce perspiration, when the tea itself will do as well. 
Besides, these vegetable remedies are very popular as home 
remedies; the physician, however, should know whether 
they are useful or not. We shall, therefore, speak of many 
unnecessary drugs, but rather from negative critical reasons 
than otherwise. 

To properly classify these compounds of aromatic combi- 
nations will hardly be possible, for they consist of several 
varying bodies, belonging to a diSerent chemical class. 
While a physiological classification is also impossible, be- 
cause most of them have about the same physiological ef- 
fect. We shall, therefore, classify them according to the 
purposes for which they are used, whether this use be a 
proper one or only an imaginary one. 

Fl.^vorimj Agents. 



Used especially for flavoring. This conld also he counted among 
spices, but wc shall onlj' speak of those oils, resins, and plants, which 
are agreeable to the human nostrila. and which for this reason are added 
to drugs, spirituous fluids, waters, etc.. thus in cologne, hair-oils, etc. 

Some, such as orange peel, citron rind, etc., ore also counted among 
the bitter principles, but improperly, [or most of the effect is due lo ihc 
ethereal oil. 

The effect of the fragrant ethereal oils is very much like oil of turpen- 
tine. The headache produced by indulglnR too much in fragrant odors, 
as when fragrant flowers are kept in sleeping apartments, is due to the 
absorption of the ethereal oil by the lungs, and is therefore a mild toxic 
symptom, like that resulting; from oil of turpentine, and the poisaniag 
symptoms following the taking of large quantities of these oils are very 
much like those produced by the latter, 
Mosl of Ihtse agenlB are used for flavoring waters and oinlmentB uap4. 



FLAVORING AGENTS. 



Res, or used by physicians to flavor drugs. For ihe laiter pnr- 
ige and lemon peel are very weU liked, akhough we doubt 
whether the fact that they have a bitter principle makes them any mor<; 
useful in dyspeptic conditions; al any rate for ibe la tier purpose we have 
many superior drugs. 

Although all of these oils are somewhat an ti fermentative and antisep- 
tic, yet for the latter purpose, eucalyptol is especially important. 

Since the moreMilutcd the oil, the more delicate the odor, only few 
drops are used to flavor mixtures or oinimenls. 

Rose oil— oil of roses — -is the moat pleasing ethereal oil, and is pre-! 
pared from (he leaves of the flowers of Rosa Centifolii. These flores 
rosarum also contain small quantities of gallic acid, tannic acid and 
gnm. 
I PreparalUns : t. Oleura rosic, very dear; a. Aqua rosa, used in 
medicine; 3. Ung. roaatum. made of cera alba, adeps. and aqua rosx, 
used very much as basis for ointments on account of its agreeable odor. . 

Oil of orange flowers— oleum florum aurantii, oleum neroli obtained 
from the flowers of citrus vulgaria — flores aurantii. and has a very 
agreeable odor; the small amount of bitter principles in the fiowers is of 
no importance, i. Oleum florum aurantii; 2. Flores aurantii; 3. Aqua 
fl. auianlii. aqua naphx; 4. Syrup fi. aurantii. 

Oil of orange peel — oleum corticis aurantii— is isomeric with oil of 
turpentine, and is obtained from {he fruit of orange trees. Unripe 
oranges— fructus aurantii immaturi — orange peel — cortex aurantii; orange 
leaves — folia aurantii. 

The bitter principle, aurantiin, in the peel and leaves is, as will be 
shown under bitter principles, of very little importunce. On the other 
hsnd, orange oil has an effect similar to that of the oil of turpentine Upon 
men ^nd animals, while it has the advantage of a much more agreeable 
odor. The oil is to be found in the outer yellow layer of the peel, and 
the under surface of the leaves. Workmen who are employed in gather- 
ing and peeling the fruit, are affected with an erythematous eruption 
upon the hands, headache, noises in the ears, burning, vomiting, tremb- 
ling, and even convulsions (Imberl-Gourbeyre), 

Preparations : i. Oleura corticis aurantii, for oil sugar; 3. Tinct cort. 
aurantii, from 1.0-3.0 pro dosi (15.0 pro die); 3. Syrup cortex aurantii, 
by the tea and table-spoon; 4. Ext, cort. aurantii. entirely superfluous; 
^ J. Elixir amarun, by the teaspoonful, prepared from elix. trifol,, cxtr. 
cort aur., aqua tnenlh. pip., spirit, and spirit, ether; 6, Elixir aurantiorum 
eomposit. , also superfluous. 

Citron oil— iemor) oil; oleum fructus citri, prepared from the fruit 
(pee!) of lemon trees (citrus timonum), cortex fructus citri, and resem- 
bling oil of turpentinet Lemon peel also contains a bitter principle. 
Oleum cil;i is one of the most agreeable flavoring agents. 

Oil of bergamot — oteuni bergamoltce; obtained from the peel of the 
fruit of Citrus Bergaroia, is a mixture of various tcrpenes, and takes up 
oxygen gradually, thus being converted into a catnphor. 

Resin of benzoin — resina benioes; flows out of cuts made in the barit 
of sty rax benzoin; consists chiefly of four resins, whose chemical and phy- 
siological properties are still unknown, and contains also the above-men- 
tioned benzoic acid, as weli as cinnamic acid, and an ethereal oil. 

Benzoin resin has a strong vanillalike odor, agreeable in strong dilu- 
tions, induces sneezing, a feeling of roughness in the throat, a burning' 
gg^^gfl in Ibe stomach, and alight redness upon the skin, Benio^^^^l 
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is not used medicinally 1 tinctura benzoes (i : 5) ia used as an addition 
washes for comedones, freckles, etc., usually mixed with aqua ~ ~ 

Violet root — radix iridis; from iris Germanica and Fiorenlini 
be confounded ttilb the poisonous radix violae odocalx—conta 
an unknown ethereal oil, tannic acid, and starch. Used on ai 
its agreeable odor as an addition to powders and pills, especially tooth- 
powders. 

Oil of lavendcr^ — oleum lavendulie; prepared from the flowers and 
leaves of lavendula officinalis, is composed of an oil free from, and one 
containing oxygen, bas an agreeable odor, and is still unknown in its 
effect; exceedingly poisonous upon parasites. Medicinally, only, llie 
flowers arc used as an addition to the so-called aromalit washes in baths. 

Preparatiens : Flores lavenduli; a. Oleum lavendula; 3. Spiricus la- 
vanduls. 

Oil of rosemary— oleum rosmarini; from the leaves of rosmarinus 
officinalis, is a mixture of an oil free from, and one containing oxygen, 
severely irritant upon the skin and mucous membranes, as well as 
strongly poisonous 10 lice and itch mites. The general efiect is partly 
that of camphor, and partly that of oil of turpentine. 

Rosmarln is even now very much used externally, although generally 
the preparations are preferred. They are used as cutaneous counter 
irritants, as liniments for contusions, muscular rJicumattsm, etc., but we 
have never seen any especial virtue in these liniments, and the dnig 
could certainly be spared. 

It is also one of the many preparations used as dressing in wounds, 
and also used for the itch. Folia rosmarini; 2. Oleum rosmarini; 3, 
:ernBUy);4. Ung. rosmarini, comp. s. ung. nervinum. 
jniperi of each, i part and 2 parts of oil nucistK, 9 
parts of yellow wax, S parts of sebum oviilum, and 16 of adeps siuUus, 
has a yellow color. Exlernalty. 5. Aqua aromatica, a good mixture of 
many aromatics, herbs, and entirely superfluous, 6. Aqua vulncraria, 
equally so; 7. Vinum aromaticum. the foregoing preparation with species 
aromaticae and red wine. 

EucALVPToi, — Eucalyptus Leaves. — Folia eucalypti globuli. obtained 
from the giant, rapidly growing Myrtacee Australiens; eucalyptus globu- 
lus — a tree tiiat promises to be of greaC economical and hygienic import- 
ance for warm countries, contains in addition to chlorophyll, a resin and 
a tannic acid, turning black with ferric salts, a large amount (2.75 per 
cent : 6 per cent) of an etheral oil, which contains oxygen. Eucalyptoi 
— a colorless, movable fluid, which is agreeably refreshing when inhaled 
in the form of vapor, which has the odor of roses in dilute solution, and 
whose boiling-point is 175°. It is but slightly soluble in cold water 
(1-3800); more so in alcohol; it is readily oxidized 10 resin and ozoniies 
like oil of turpentine the oxygen which it absorbs (Cloez and Siegen). In 
fact, according to Faust and Homeyer. eucalyptoi is a mixture of a ler- 
pcnc (70 per cent) and cymol. and cannot, as Cloei thinks, bo considered 
a camphor. There is also in the leaves about 10 per cent of ashes 
(potass, and alkaline carbonates). 

Physiohgieal ./it'/'on.— According To Bini and Siegen, eucalyptoi hu a 
more powerful antiseptic and an ti fermentative action than quinine. T&e 
effect upon the unorganized ferments is not as marked as thai upon the 
organized. Eucalyptoi also resembles quinine in its effect upon the Jfr 
iations of protoplasm 10 oxygen. 
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Upon men andanimala the effeci is exactly iikC'thai of ihe oil of tur- 
pentine (Gioiberl. Guhler, Bini, Siegcn. Grisar and Schlager.) 

It has a sharp, spicy tasle. produces burning in the pharynx, and a 
feeling of warmth in the stomach, without in small doses affecting the 
appetite. Doses of 2.0-4.0 Rrms. cause epigastric pains, pressure, and 
disturbed digestion. Small doses increase the excretion of the urine. 

The general effects at first noticed are those of irritation, due rather 
to the pain of the hypodermic injection, or when given in concentrated 
solution into the stomach, than to the effects of the drug, A short time 
after the administration, even when inhaled, the drug iff followed by 
headache, drunkenness, and nervous prostration (after 3.5 grms. accord- 
ing to Siegen), together with paralytic symptoms from the brain and 
spinal cord (sleepiness, diminished reHex. etc.) Also diminished force 
. of tbe heart, (Schlager) sinlting of the blood pressure and considerable 
decrease in the temperature. The peripheral nerves are little affected. 
' Fatal doses are folloived by death due to paralysis of respiration and 
dyspnceal convulsions. 

The eucalyptol absorbed into the blood is again eliminated with the 
expired air and urine, The urine has an odor resembling that of violets. 

TAerapeulic Applicatian, — Of the eucalyijtol, introduced into practice 
during the last ten years, it is reported that it is an energetic antipyretic, 
especially in malaria intermittens. It is said lo be in no way inferior to 
quinine in the rapidity and certainty of its effects. After many observa- 
tions concerning [his point, we follow those of Keller, because they have 
a large amount of statistical materia!. According to Keller, of 432 pa- 
tients suffering from intermittens, 310 (about 71 per cent) were entirely 
cured, while ?8 per cent were subjected to an after-treatment of quinine. 
In 118 {27 per cent) of (he 432, quinine had been previously used without 
effect. Of the 122 who were unaffected by eucalyptus, 58 were cured by 
quinine, 38 remained uncured, and sfi could not be observed to the end 
of the treatment. Other observers report similar results, and the average 
lime necessary for a cure is said to be not longer than from quinine. The 
chief advantage of eucalyptus as compared with quinine is its cheapness, 
' ■ me half the price of quinine). 

;obe regretted, however, that these favorable reports are contra- 
dicted by those of other observers, who have found eucalyptol entirely 
ineffective in malaria, or very much inferior to quinine. We ourselves 
cannot express an opinion, for we have had but little opportunity lately 
10 treat malaria in our place of residence: recently, the remedy seems to 
be losing popularity, for there are no more reports concerning its use. 

The recommendations of many other observers (in gastric affections, 
lell; in diptheria Bell-Mosler; as a substitute for phenol in the Lister 
lethod, Schulz, etc., etc)., have not yet had sufficient time to be con- 

Hitberto, linclura eucalypti has been used almost exclusively in py- 
rexia, in doses of 3-4 teaSpoonfuls. 

Clover. — Herba Meliloti.— Melilotus officinalis contains an extraor- 
dinary amount of cumarin, and is used for poultices and plasters (em- 
plailrum meliloti.) 

Cumarin, CiHiOg, is found in stone clover, in asperula odorata, and 
in diplerix odorata (melilotus officinalis). It crystaltizes in colorless 
prisma, having a highly agreeable odor, and with difficulty, soluble in 
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hypnoiic and anxstbeiizing agent. It produces paralysis of ihe cerebt'jm 
and of reflex irritability, ivilhoul at the same time, causing any St4ge of 
primary cxcilemenl. The inhibiloty nerves of the heart arc first excited, 
(hen paralyzed, and finally, the irritability of the heart muscle itseil it 
diminished to the lowest point. The blood pressure is diiuiniihed, 
onin^ to paralysis of the vasomotor centre. The respiration is slowed 
and lemperalure lowered. The peripheral nerves aie not affected. Cu- 
marin reappears as such in the urine. In men, according to Buckheim 
and Malewskt-, it produces nausea, vomiting, dizziness, stupor, and 
headache. To this is due the il) effects of the so-called May wine. Cod- 
cerning the therapeutic utility of.cumarin, we have made no observations. 

Fragrance and Foa: 

LSITES. 

All volatile ethereal oils have a poisonous effect upon the itch parasite- 
because on account of their volatile nature, they easily penetrate into the 
canals in the skin where the parasites are lodged. The effect upon the 
higher animals is like that of the oil of turpentine. 

Balsam of Peru — Balsamum Peruvianum; has auanilla-iikeodor. sharp 
iBste, is soluble in alcohol, and is a thick, dark-brown, non-drying fluid. '' 
The oil which it contains, oleum batsami peruviani, contains benzyl cin- 
namale Ci.Hi.O,, and cinnyl cinnamate C^HnO,, {Styracin) and when ' 
subjected (0 dry distillation forms toluol. ' 

Of its physiological action we are certain only of this: that in large J 
doses internally it produces a gaslro-intestinal catarrh, and , above aU 1 
causes inflammatory action in the gastric mucous membranes. 

Internally balsam of Peru is hardly used, formerly it was used, ii . _ 
dition to other conditions, chiefly as an expectorant in bronchial catarrhs , 
and all infiammations of mucous membranes. | 

We use the drug very much externally in scabies (Gieflert) In which il 
has been found a very excellent remedy. Of all remedies for the itch, 
this is the best; Us uiility has been shown in thousands of cases, and we ' 
ourselves have always found it successful in the mosi unfavorable hygi- 
enic surroundings. 

Buchardt has shown thai balsam of Peru is a powerful poison for the 
itch-mite, which dies under its influence in the space of twenty to thirty, 

the poison, for the vapors from it do not injure it at all. Buchardt also 
found that the eggs arealso killed; beside ihis it possesses the advantage 
of being an agreeable substance, which docs not cause itching and has a 
pleasant odor. 

The important points in its application are as follows; Before apply- 
ing the remedy the patient must take a bath, to soften the epidermis 
then ihe whole body (except the head) is covered with the balsam. Si 
that the latter is well applied to the epidermis. Especial attention must b 
paid to the parts in which the itch-mite is most abundant (penis, scrotum, 
ir sides of arms and legs, abdomen, etc). 50 drops are sufficient 
rubbing, for the whole body. The application may be repeated 
ur or six times. During the cure the patient should not change 
lU underclothing: at the end of Che second day, another bath should be : 
■n, clothing disinfected, and the cure is complete. The super iori 
method of treatment needs no comment. 
ilsem of Peru is also used as an external application in burnt, 



wounds, ulcers, elc. Recently il ia also much used in various skin diseases. 
The eSecl in prurigo and pruriius h txcFllenl. also in subacute eczema, 
Pern balsam has healed when tar was ineffective; but il should never be 
applied in eczema chronica (cmstosa and squamosa). In these cases it 
acts exceedingly well, and balsam of Peru has frequently succeeded in 
curing these cases after Theer had failed. 

This latter seems more successful on the contrary in old forms with 
marked infiltration of the derma. 

Peru balsam is c on t rain d lea ted in acute moist eczema previous to the 
subsidence of the inflaminalory action. Even in sycosis rapid Improve- 
ment is often observed. 

Dasagf ami Prf/nratiaa. ^Bals, peruvianum, Internally from 0.3-1,0 
in pill and solution; externally pure, in ointments (1-5-10), alcoholic 
solution (1-1-5); in emulsion with oil or glycerine (i-i-a). 2. Syrupus 
bals. Peruvian s. balsamicus. generally used as an adjuvant to other 
remedies; internally from 25 to 40 drops. 3. Mist, oleoso balsamtca, 
bRlSamum vilie HoSmani, three parts of balsam of Peru, one part each 
of oil of lavender, caryophyllum. cinnamom, cassiie, thymi, citri, macidis. 
Hot. aurantii, to 24a parts of alcohol. Internally as a stimulant; entirely 
superfluous . 

Tolu balsam — halsamum tolutanum; Itows out oE cuts ttilo the baric of 
mytosylon toluiferum, has a fine odor of a terpene, CuHn. and contains 
also cinnamic and benzoic acids, and resins; can be used for flavoring; 
entirely superfluous, 

Styrax balsam — ^balsamun styracis; obtained from liquid amber oriental, 
19 a thick, fluid, grayish -green, non-drying mass, having a vanilla-like 
odor, sharp taste and soluble in alcohol. It contains phenol-ethyls 
CtHi, (Styrol); cinnamic acid, and cimmyl cinnamatl. Internally this is 
001 US^ at 'all. although it has recently been substituted externally for 
the balsam of Peru in the treatment of itch. But slyrax has no advant- 
ages over balsam of Peru In the rapidity, agreeability and certainty of the 
cure. But it is cheaper, and should be used where this element is an im- 
portant one. This balsam also kills pediculi. just as certainly as the mer- 
cury preparations, while it has the advantage of producing no eczema, 
and is without danger of absorption. 

SPICES, 

Almost all the vegetable spices used in the kitchen contain as active 
constituents, oils containing and those not containing oxygen, also aro- 
matic acids, such as cinnamic acid, several carvols and thymols of the 
phenol series. The peppers contain an alkaloid, but resemble oil of turpen- 
tine because they contain an enormous percentage of terpene. Except 
thai they have the advantage over this in a more agreeable taste and odor, 
and a better effect upon the appetite, they can only be distinguished 
frttm each other in the variety of their odors. We can therefore treat 
at Iheir physiolopcal and therapeutic application together, and briefly. 

Phynelegical Action. — In addition to the agreeable odor, the remedies 
o( this group possess a sharp, spicy, burning, often bitter lasle. In ton- 
sequence of Ibeirirritating effect upon the mucous membranes, the sali- 
vary and gastric secretions are increased in a reflex manner, they pro- 
duce a sensation of agreeable warmth in the (Esophagus and stomach, 
increase of the appetite. Improved digestion, so that larger amounts and 
less digestible varieties of food tan tic latww'v'.to'iX m'vs,^-^ , Vi.q« '^"i 
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intestinal juices are affected by spices, is not known, but we think that 
these also are increased under their influence. Intestinal peristalsis be 
comes stronger but not quickened, so that larger quantities of tsi 
moved along, with only normal rapidity, and dietetic doses are nei- 
lowed by diarrhceal stools. On the contrary some varieties of diarrhoea 
are improved by spices. 

Many of the native spices are not used as condiments but rather for 
the preparation of teas 10 be taken for colic, gastrointestinal pains and 
diarrhiEas, and generally with very good results. How much of this ef- 
fect is due to the warm water and bow much to the ethereal oil must be 
judged of by every one for himself, but this much is true, thai while warm 
water alone causes vomiting and nausea, it is well borne and agreeable 
when taken with these ethereal oils. 

What has been said is true only of small doses: large doses cause vom- 
iting, nausea, gastro-inleslinal pain, abdominal pains and even diarrbcEs; 
the absorption of the ethereal oil is followed by symptoms of general 
poisoning, such as headache, dazed condition and paralysis, (Mitscberlicb, 
Bini. etc.), like that effected by the oil of turpentine. In regard to the 
other substances which occur in the ethereal oils and spices, such as aro- 
matic acids, they have but little effect, and if any, it is similar to thai of 
benzoic and salicylic acid. 

Thtrapiulic Application. — All these drugs belonging to this group, arc 
used for the following purposes: to improve digestion, diminish colic, 
and [o hasten the absorption or expulsion of intestinal gases; ifaey are 
rarely used for other purposes, and such as are. we shall call attention 
to in the proper place. 

For improving digestion ihey are used not only raedicinaliy but also 
in the domestic preparation of the food, and form the so-called " spices" 
in the kitchen (cinnamon, pepper, ginger and vanilla). It is^*ell known 
that these spices are misused, and. unless we desire to continue this In- 
jury, ne muse carefully lay down the indications for their use. 

In general, it may be stated, that they are indicated where we desire 
10 increase the gastric secretions. But not even in all of these caset 
should they be used, but only under the following two conditions — first, 
when, after a sumptuous meal, the gastric juice excreted in normal quan- 
tity would not suffice for digesting it; IheD spices may be used to increase 
the gastric juice, although if this proceeding be repealed loo often It wiL 
soon produce a pathological condition; secondly, spices are indicated, 
where the amount of gastric juice is not only relatively, but aclually to( 
small 10 digest an ordinary meal; this occurs frequently in persons lead- 
ing a sedentary life. Thus it would be indicated in lh( ' ' ' 
dyspepsia, while it is contraindicated in inSammalory 
stomach, both acute and chronic. 

As "'wind-expelling agents" they are not used in thi 
ring in typhoid and peritonitis, but in [he flalulence, which is the result 
of fermentative processes in the intestine, which are due lo an abnor- 
mal quantity of fermenting materials in the stomach, or a diminished 
supply of gastric and intestinal juices. These agents here act first by in- 
creasing the gastrointestinal secretions, and then prevent gasformation, 
and secondly, by causing the gas already formed to be expelled tcom the 
■" e by increased peristal: ■ 
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thh kind. What we have already said in the physio! ogica] seOLion wiil 
sttfficicnily -esplain these uses. 

Tht dosage oi all these substances, when not used in the kitchen, is. 
except in exceptional cases tobe^iven below, about the same. Teas arc 
generally [frepBred wilb a cablespoonful of Che substance to i to 3 cups ol 
water. The oils are given in i to 3 drop doses. The aquie from 5.0 to 
' ■' ' ' om 30 to 40 drop doses. 



Cartaway — Semen Carvi; the fruit of carum c; 
real oil of a spicy taste and odor, having a composition similar to that of 
oil of turpentine, and a body whose molecular cooslilulion is isomeric 
with ihrmol {Carvol do H,,"0.) 

Preparation. ~t. Semen carvi; 2. Oleum carvi. 

Peppermint— Herba menlhffi piperiOe; contains through its oil of pep- 
permint — a mixture of camphors or menthol (Cie Hk O) and lerpenes — 
its agreeable spicy odor, and sharp, ihin, cooling lasrc. Aci:ording (o 
KShlcr it has a diminishing effect upon reflex action, like that of the oil 
of turpentine. 

Prtparations. — I. Folia mcntha pip. a. Oleum menlh. pip. 3. Rotulie 
menCh. pip. ; i of the oil menth. pip. 200 of roiulx sacch., and B of acetic 
ether, 4. Aqua menth. pip. 5. Aqua menth. pip. spirituosa. very much 
used as menstrua ; 6. Spirit menth. pip., anglicus; fol, menth.' pip,. roS' 
marinus. herb, aerpylll, andmajoran, fior, lavand.. caryoph., and cubebs; 
used For fomenlations. 

Curled Mint — Herba meniha: crispx; contains a similar, although less 
apicy ethereal oil. 

Prcfaralians. — i. Folia menth. crispa: ; 2. Oleum menth. crisps ; 3. 
Spirit menth. crisps anglicus ; 4, Syrupus menth. crispie ; 5. Aqua 
menth. crispx. 

Wild Thyme— Herba serpylli ; contains chiefly lerpenes. 

PreparatieHs. — 1. Herba serpylli; a. tipirit serpylli. 

Garden Thyme — Herba thymi. from thymus vulgaris, has in addition 
terpeiies, also thymol. 

Preparations. — 1. Herba thymi ; 2. Oleum thymi. 

Radix Pyrethri Germanici. from Anacydus OfBcinarum — The active 
ingredients are, according to one authority, ethereal oils and resin; ac- 
cording to others, a veritable base allied to piperin, without odor, but of 
a burning taste; it finally diminishes the Irritability of the terminal nerve 
filaments of the mucous membranes. Formerly much used in the sen- 
sory and motor paralysis of the buccal cavity. 

Calamus — Radix calami from the acorus calamus, contains an agree- 
ably.smelling yellow ethereal oil of unknown composition; oleum cala- 
mi, some benzoic acid, and a glucocide bitter principle, acorin. We 
have no exact investigations into the physiological actions of this drug. 
Large quantities of the oil are said to cause headache, Acodn is said to 
have an effect similar Co that of salicin upon malaria. 

Calamus is still frequently prescribed in atonic dyspepsia, without 
bowever accomplishing any very marked results. Externally it is used 
as an addition to baths. 

Datage and Preparations. — r. Radix calami, 0.5-2.0 pro dosi (15, pro 
die). 

X. Oleum calami, entirely superlluous, which is also true of 3. Ext. 
calami ; and 4. Tinctura calami. For a bath, 4-3 kgr. 
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Vcimoiith ilerb — Herba absynlhii; from a 
lainB a green oil of a spicy odor. And sharp I: 
resins, an acid and a bitter principle absynliin. 

ehytiot^Ual Atfion. — Absynth oil, according to Bohn and Robert, 
h«s an effect aimilar to that of oil o( lurpealine in animals; 'in moderate 
quantities it diminishes reflex irritability; very large doses migl 
epilepliiorm spasms. Bobn and Eobert. however, believe Iha 
could not be placed in such a condition from ahsynth liquiir alon 
syntiin c»n be absorbed, and imparts a bitter last'e 10 the flesh of animals 
nho have taken it. 

Tktraprulit Afplicotian. — Vermouth herb is given as a stomachic 
but is of no ImporLance. and is of no ntility in any of [he oSections 
in which It is sometimes used. 

Deia^r and Pnparaiient. — i. Herba absynlhii in inlusion (lo V> 150.0); 
also in deoocl.; here it acts simply as a bitter tonic 

2 Ext. absynlhii. of a thick consistency, dark-broirn in color, tuid sot' 
ubie in water. Has only the efieci of a purely bitter tonic. Internally 
from 0.3 to 0.5. in pill or solution. 

}. Tinct, absynthii; 1 part of herba absynth. to so( dil. alcohol, green- 
ish-brown, from 15 10 30 drops; also present in many bitters and c-or- 



Foreign s|uces are the n 

Ginger. Radix Zingiberis. from Zingiber Officinal — Its ethereal oil has 
a prickling, burning taste, a feeling of warmth in the stomach, increase 
of appeliie atid digestion, like that of other spices; nsed in the kitchen 
as a spice and appeliier; not necessary in medicine. Tinct. lingiberis. 

Ceylon Cinnamon — Cortex Cmnamomi Ceylooict — This lind contains 
one of the most agreeable ethereal oils, which is easily converted in the 
air into cinnamic aldehyde. C.H,0. and ciaoamic acid. CH A.; the lat- 
ter is in every way similar to benzoic acid, can be converted into it. The 
rind also contains tannic acid, sugar, slartb and gums. It is one of llie 
best liked of the spices. Whether it causes conliaction of the ateros o 
hemorrhage therefrom is very doubtfnL It is also given in chronic cliar 
rhcea and in the second stage of intestinal cstarrhs. the result of told o: 
indigestion: Cinnamon tea is a good vehicle for other remedies. Be 
furc ergot was introduced into medicine cinnamon was one of the mos 
InMfuently nsed drugs in insufficient labor-pains or in bleeding from the 
uterus. The circnnislances under which it should be used will be given 
under secale. Since cinnamon is not as effective as ergot, it is l«^day 

I. Con. c. ceylon. from 0.3 10 l.o (;.o pro die) in powder, elednary or 
inTtision: the tea can be prepared at home (1 to 3 
to a cap of wateft ; 3. Oleum cinnamo^ni ccyl. 

(.'hirij CiHiiamon— Cortex Cinnamomi Cass iae: 1 
siiniUt >>■ that of Ceylon cinnamoa in addition to tannic acid, sugar, 

/\'.>c],.- jmJ Frrf^rati^ms . — I. Cortex cinnamomi 

i.. .\kiiiA tiiinamonu simplex, distilled from 1 part of < 
of water, ^nerallr tised as a menSlniDiD for mixtures. 
J, A^ua onnamomi spirit. 5. vinosa, i part of cinoanK 
~ s ol aplriv vim rrctilkaii. ; used tike tbe precedi^ 
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much used in dyspepsia. 

8. Pulvis arotnaiicus, 5 parts of dnnamon. 3 parts cardamon, ( 
of ginger, on [he point of a knife. 

Cloves — Caryophylli. the flovversof Caryophyllis Aiotnaticusi contains 
Xo per cent of the oil of cloves, which has a penetrating odor and a burn- 
ing iBste ; this is a compound of eugenol. CigKnOi, a body resembling 
phenol chemically, and a terpcne and tannic acid and guma. 

Cloves resemble dnnamon in their effects. They are used principally 
in the kitchen as a condiment and spice. Externally , oil of cloves is used 
to relieve pain of carious teeth. 

Oosagi and foiia like that of dnnamon. 1. Uleum caryophyllonim 
sthercum. tresh and colorless ; later on turns yellow or red. Specific 
gravity 1.05. I. Tincl. caryophyllorum, generally used externally in 
toothache, and as an addition 10 cosmetic tooth preparations. 

Mace— Mads— My rislica fragrans is the outer covering of the so- 
called nutmegs, nux moschala. Both contain ethereal oils belonging to 
the group of terpenes, a slight quantity of myiisticol and a fatty oil, so- 
called nutmeg butler. 

The action is very much like that of oil of turpentine. 

Nutmegs — 0.5 to l.o ; little used therapeutically, but a much-used 
spice, and a popular remedy in diarrhixa. 

1. Oleum Nucists s. Nucum Moscbatarum Expressum — Nutmeg But- 
ler; yellowish in color, and containing a small amount of an ethereal 
oil ; used in popular medicine as an external remedy, especially in cardi- 
algta. But we have never seen any especial utility from its use. a. Cera- 
lum myristics-balsamum, nucistx , z parts of oleum proviciale. i part of 
cera liava; used like the foregoing preparation, but more frequently. 3. 
Emplaat. aroinaticum, entirely superfluous. 4. Tinctura macidis, 1 part 
rA mace to 5 of spirits, from 20 to 40 drops. 5. Oleum macidis. 

Vanilla— FructuB VaniUaE; the fruit capsules of vanilla planifolia, con- 
tains an extraordinarily agreeably smelling acid, and also ethereal oils, 
which have not yet been isolated. The cause of the poisonous effects 
(choletiform) of some varieties of vanilla has not yet been determined 
(M.urcr). 

Vanilla Is much used on account of its agreeable odor as a spice. 
Medicinally it is not used, nor has it been proved to increase the sexual 
appetite, or to be of utility in hysterical or spasmodic attacks. Medidn- 
alljr, it can be given in powder or infusion, 0,3-1.0. 

\. Tinct. vanilla: 1 part of vanilla to s of spirit, vini. rectiiicat., o( a 
yellowish -brown color and agreeable odor; given in from 25 to 30 drop 
dgses; also, used as an addition to mouth washes and tooth pourders. 

9. Vanilla saccbarata, i part of vanilla to g of sugar, as a constituent 
of pills. 

Cascaritia Bark-— Cortex Cascarill^c; has a sharp, bitter, spicy taste, a 

plmsant odor, and contains a mixture of ethereal oils and resins, which 

't' known as oleum cascariltsc, and a crystalline, bitter principle, ~ 
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1 moderate doses, has no marked effect. lis salts affccl 

in a manner similar to anniOTiium or ethyl amine salts. 

nd chavicinii: acid also have no lemarkuble effect [Buclihelin). 

,, . , ilically, pepper is one of the most useful of tlie spices. It 

K long been used as a popular remedy In intermittens, and waa even 
used by physicians for this purpose at the beginning of this century. 
It cannot be doubted that pepper is often a valuable agent. Its (food 
effect may be due to the fact that it improves digestion, for such im. 
provement is generally seen in cases where there have been digestive 
disturbances. But against the few cases cured, there are many not 
cnrod, and hence the piperin treatment will never come into CKlensive 

Dosage. — Piper Nigrum, used in cooking; as an anti-pyretic and anti- 
nalarial agent from 0.3-0.;, in powder or in maceration. 

SpBnish Pepper — Piper bispanicum fructus capsici; a spice known in 
Austria by the name of paprika (capsicum annuum). Very much liked; 
irrilmies the gastric mucous membrane, as Is shown by the feeling of 
warmth present in the stomach. This irritation is probably due to 
capsicol (Fleischer and Hogyes), which has not yet been isolated, 

£ven in very small doses, it causes considerable improvement In the 
appetite and digestion; but too large doses are followed by gastru- 
cntcritis. Internally it is used therapeutical ly. to improve digestion, 
Bnt we should be very careful to individualize the cases in which this 
Strong substance should be used. In the tropics, where pepper is very 
much used, it is supposed to especially further the digestion of vege- 
tables. 

In all other conditions in which capsicum is given, it is useless, espe- 
cially BO in diphtheria of the fauces, in which West Indian physicians have 
given it as a gargle — a proceeding which may be injurious. The chew. 
ii)g of Spanish pepper in paralysis of the tongue is also an illuNury pro- 
cedure. As a cutaneous irritant, also, it is not indispensable. 

Dasagf and PrtfaralioRS. — I. Fructus capsici, internally, from 0.05-0.3 
(i.o pro die), in pill, powder, or infusion, la be taken before meali. As 
a gargle use the infusion in from i.o-9.o: 300-300.0. 

a. Tinct. capsici, from ID to ao drops. 

Cayenne Pepper, from Capsicum Brasiliense, is also a strong iplec, 
having similar effect to that of the preceding. 

To this group belong the cardamon fruit, oil of cajeput, pimcnta. 
coriander seed, etc. 

AROMATIC DRUGS, EXERTING AN EXPECTORANT ACTION. 

Most of these belong to the group of spices, with which they agree in 
their effect upon the appeliie, digestion, and Intestinal secretion. It is 
by no means proved that they hasten the solution of mucus. As an 
expectorant, they are of very slight importance. It is said thai they 
have a solvent effect upon collected mucus in the air cubes, although 
they do not increase the amount of mucus or pus formed in the inflam- 
matory stage of a disease, and are conlraindicated in such conditions. 
These preparations are rarely given alone, but generally in combination 
with other substances; then only in slight laryngo- tracheal catarrhs. 

Common Anise — Fructus s. Semina Anisi vulgaris or pimpinella 
-_i - I ethereal oil, tno-wn as anethoi ut anise camphor, con- 
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Pimpindla toot (from various varieties of Che pimpinella) coatains 
ftn eUiereal oil and some sharp substance. Has a disagreeable odor 
and taste, Tinctura pimpinellie is a superfluous preparation. 

Resin of Ammoniac Gum — Gummi Resina Ammoniacum, from 
doTcina ammoniacum: yellow granules, which, in addition to a little 
ethereal oil, contain resin and gum; has a strong odor, and sharp 
taste. Has no" well observed effects upon the aninial body: the same 
is true of the resin. 

Therapeuliqall)'. this formerly much used preparation, is to-day 
entirely superfluous. Even as an expectorant it does not amount to 
much. It is said to act well in cases similar to those in which senega 

Dasage and Prtfaratims. — i. Gummi Resina Ammoniacum, internally 
irom 0.3-1,0 (g.o pro die) in pill or emulsion with the yolk of an 
egg. Externally it is added to irritating plasters. 

3. Emplast, Ammoniac! contains, in addition, res. pini, galbanum, 
lerebinChina and cera flava. 

Myrrh — Gummi Resina Myrrha; resin obtained from Jhe balsamo- 
dcndron, contains only a per cent of an ethereal oil containing oxygen 
(myrrhol), and. in addition, contains about equal quantities 



and gum. We only know that in small doses it i 


mproves the appetite; 


in lai^e doses it causes gastroenteritis. 




Tlurapevtic AffilicaligH.—'Vlh.al. we have said co 


ncerning the internal 


use of ammnnlac resin, is also true of myrrh. 


However, the first 


abould be preferred in broncho blenorrhcea, beca 


se it disturbs diges- 



tion less, and has a greater influence upon a 
older physicians prescribed it very much in the above-named condition. 
and certainly with beneflt. It not only improves the expectoration, 
-but even diminishes the amount of mucus excreted. In phthisis, in 
ishich it was formerly much given in the form of Griffith's mixture, it 
is to-day no longer used. Tincture of myrrh is used externally as a 
slightly irritating dressing for wounds; also used as an astringent wash 
where there is tendency 10 hemorrhage from the gums, 

Dusage asii Preparations. — \. Gummi resina myrrhs, internally from 
D.3--1.0. in pill, powder, or mixture. Externally the resin is seldom 
used, but generally the tincture, In 5-10 per cent solution on a 
dressing. 

a. Tinct. myrrha — I part of myrrh 10 5 parts of spir. vin. reclificat., 
of a reddish-brown color. Not used internally; used as a dressing, 
and as an addition 10 looth mixtures. 

3. Extractum myrrhre — entirely superfluous. 

Benzoin lesin is also considered an expectorant. 

DIURETIC AND DIAPHORETIC AROMATIC DRUGS. 

I, Diuretic drugs, although they have the same effect upon urinary 
Becrelion as the spices, yet these are preferred (properly) as diuretics. 
The reason of their diuretic action is probably an irritant effect upon 
the kidneys, the nature of which we do not know, but which We 
conclude is irritant, because large doses cause inflammation of the 
kidneys with excretion of albumen and a bloody urine, just as with 
oil of turpenline. These drugs are cubebs, copaiba, juniper berries, 
ftc. Some of these are also said (o have a good eSect upon gonorrhoea. 
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DIURETIC AND DIAPHORETIC AROMATIC DRUGS. 5T9 

Scribe ihis excellent remedy — at the onset of the disease, when the aymp- 
|to(ns are still ucute, or only in the second stage. Good authorities are 
jnbolh sides. But the large majority of gooipraclilioners use it only 
I a/ler the acute symptoms have disappeared, If given in the inflam- 
F Diatory stage il might make the allection worse or even cause it to spread 
f tolhe bladder, 

it ptohable that the remedy acts hy its direct topical aslring- 
upon the mucous membrane of the urethra, with which it is 
brought in contact when dissolved in the urine. In favor of this view, 
4a the fact that in females, where gonorrhosa affects the vagina, the 
remedy is entirely ineffective, and further the inleresling observation of 
that in individuals with hypospadias the portion of ihe urethra 
ich the urine passed, was cured while the other pari (anterior por- 
tion) was unaffected. 

Although some physicians treat gonorrhoea by inlemal medication 
only, yet the large majority use injections as a necessary element in the 
m. It then becomes a question whether interna! medication is 
isily in gnnorrhcea. We ihinlc it is. There are some cases of ■ 
old neglected gonorthcea, which remain unaffected by all injections. 
And yield to internal medication of copaiba (balsam) and cubeba. For 
ordinary cases they are unnecessary, especially since they give rise to 
digestive disturbances; when the above-mentioned eruption make its 
appearance, they must be suspended. Injections of oil of copaiba are 
decidedly inferior to internal administration. Experience lias shown, 
Ihat the balsam is superior to the oil or resin. 

Dosage anri PrtfamtittHs . — I. Balsam copaiva from J-i-i leaspoonsfut 
3 to 3 times daily, either pure or with lemon juice, or in gelatine capsules or 
in mixtures. 

3. Acidum copaivicum and natrium copaivicum have recently been 
more frequently used because less disagreeable in taste than the balsam. 

Juniper Berries — Fructus juniperi, from junipenis communis — conlain 
oil of juniper, a strong spicy oil, consisting of a number of terpeni 
Also b resin and grape sugar. The physiological effect is similar to th 
oi oil of lurpenline. The diuretic effect is especially well known, t 
urine has the odor of violets after its use. In small quantities it is 1 
agreeable spice, and improves digestion. 

, Thiraf^ulic ApplUalion , — Juniper berries are used only as a diuretic, 
and even for this purpose seldom alone, but generally in combination 
wi(h other substances. Generally they are used only as popular 
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diseases; but here other drugs'are incomparably 1 
be given in addition to oiber remedies in anasarca, ana m ine course 
contracted kidney, or where there is a disturbance in the pulmonary ci 
cultuion. Besides this, juniper berries, and more especially the wood, 
are use as disinfectants, and for purifying the air. The first expeclEi- i 
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(ion ii nol fulfilled, the most that is accomplished is that the a: 
provol in its odor. In patienis who have some afFecdoQ of the respiia- 
tory apparatus, these fnmigalions should be used nith great care. 

I)Bsage and Preparations. — 1. Fnictus juniperi, gCDCtiillj given as a lea. 
{15.0 to 300.0). it[th radix levislici. ononidja. etc. 

2. Oleum junipcri Elhereum (e. fniclibus). clear, colorless and soluble 
in alcohol; from t to 4 drops in oil. sngar and spirituous solutioii. 
Therapeutically not indispensable. 

3. Spir. juniperi, internally (torn 30 to ;o drops externally as a 
couQ tcr-irriiant. 

4. Ext. juniperi. succus junipeii inspissaius. Roob junjperi — brown- 
ish in color and slightly soluble in water, used mostly as an addition to 
dinretic mixtures. 

Parsley Seed — Semen Pelroselini; Irnm tht weli-lcnown petrosclianm 
aatimm — a terpene which readily solidifies, has the odor of parsley, and 
contains another body known as apiol. The latter has an effect sim- 
ilar 10 camphor (Homolle) upon the brain, while the former acts lilte the 
oil of turpentine. Parsley aeed is a popular diuretic: remedy, used like 
juniper. Aqua petroselinj— entirely superfluous. Radix Levislici, from 
levisticum officinale, has a peculiar odor, and disa^ecable taste, con- 
tains an ethereal oil and a resin, and is used by the people as a diuretic 
rejnedy. 

Pansy — Herba Viola: Tricoloris; contains like the fragrant pansy, an 
alkaloid, violin: but the small quantity contained In this plant is scarcely 
sufficient to impart to it its characteristic effects. Is much used in erup- 
tion of the skin, dropsy, etc. 

Diaphoretics. 

Tlie plants used for this purpose are taken only in hot water and in 
hot infusion. Since the water passes rapidly into the blood, and 
thus increases the volume of the latlei. and increases the rapidity o{ the 
blood current, makes the blood warmer and more watery, it increases 
not only the sweat, but the urine excreted. The ethereal oils of the 
plants, as such, as far as we know bare no particular effect upon the 
sudoriparous glands. Besides this, diaphoretic teas contain too lilile «f 
these oils for them to exert such an effect, even if they were able. 

If, therefore, we desire to increase the perspiration, without increasing 
the urine, we should advise local damp warm cloths applied to the skin, 
and other similar procedures. 

Chamomile — Flores Chamomillx vulgaris; from matricaria chamomilla, 
contains a mixture of ierpene5 and camphor, like ethereal oil. a 
peculiar blue coloring matter, and small quantities of acid, probably 
valerianic acid. 

The odor and taste are not agreeable to the human palate, so that it map 
cause vomiting inpatients with gastric catarrh, otherwise, the physiologi- 
cal action is similar to that of other odorous plants. Upon frogs the 
effect is a paralyzing one like that of the oil of terpentine and camphor 
{Grisar). Chamomile is a very jnpular domestic remedy— it has the ad- 
vantage of being a harmless remedy: it is used as a diaphoretic, but it ia 
quite certain that the effect is due to the hot water, rather than to the 
Hrno (compare above). It is also given to assist an emetic effect, and we 
its itnponancc lies in the fact that it distends the stomach and 
xtbe abdominal waU to acliaapto^i manner on 
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The l«a is also given in attacks of cardialgia and colic, but how much of 
the cEfccI is due to (he drug, and how much to the hot menstruum is 
uucertain. 

Externally chamomile is used as a dressing in sluggish ulcers, con- 
tusions, as an addition to clysters and baths, and for herb pillows, 

Dasagi and Preparationi. — Flores chamomillB, internall?, generally as 
a tea, {10—15 ■ 'SO — S"".! t a lablespoonful 10 3 cups of water. 

a. Oleum chamomilla; atthureum s. o. rarely used, very dear. 

3. Oleum chamomitlse infusum (loco o. ch. cocti] fatty oil of chamo- 
mile; 2 parts of chamomile flowers, i of alcohol, and 20 of olive oil, 
CXI email y. 

4. Ext. chamomillK as a vehicle. 

5. Aqua chamomilliE conccnlrata, also a vehicle. 6. Syrupus chamo- 
millx. 

Roman Chamomile — Flores Chamomillje Romanre, from aulhemis 
nobilis. In this drug, thereis no terpene or aldehyde, but a mixture of 
various compound ethers, a hitler principle, and various adds. It is 
principally used In southerly countries. 

Melissa leaves — Herba melisss, from M. officinalis, contains a very 
agreeably smelling terpene which imparts to it its action. It is a popu- 
lar perfume, and under the form of spirits of melissa it is a popular 
remedy, which is used also in the [ortn of a tea, for stomachic and dia- 
phoretic purposes. Preparations. — 1, Aqua melissae, 2. Aqua melissae 
concentrata. 3. Spiritus melissa compositus contains a number of aroma- 
tic oils. 

Sambueus — flores sambuci, from s. nigra; contains a not unknown 
ethereal oil, valerianic acid, and resins. Very much used for diaphoretic 
leas. Preparittions. — I. Aqua sambuci; 2. Aqua sambuci concentrata. 

Lime Flowers. —Flores tilii, from our lime trees. When dried they 
lose the volatile oil which ihey contained, and have very properly, there- 
tore, gone out of use. 

Preparations. — r. Flores till ie. 2, Aqua till re. 3, Aqua lilia concen- 

Cowslips. — Flores Primulie; are sometimes added to diaphoretic teas 
on account of their agreeable odor. 

3. Wood Infusions. — Here we give the woods and other substances 
belonging to the group of aromatic compounds, which have been used 
in medicine for a long time, in the form of the so-called wood infusions 
and extracts for the cure of chronic skin diseases and syphilis, and which 
have hitherto been considered as diuretic and diaphoretic. 

Sarsaparilla Root. — Radix sarsaparillx; contains very small quantities 
of an ethereal oil, and an unknown sharp body, which Merk has suc- 
ceeded in extracting, and also smilacin. CisHigOi. which is obtained by 
boiling the root in alcohol, and which cryslalliies in fine colorless needles, 
which are insoluble in cold, and with difScuIly soluble in hot water, when 
they form a foaming, bitter, sharp-tasting fluid, readily soluble in alcohol 
aad ether. 

Phytiological AttiQii. — In spite of the frequent use of this agerit. we 
know lilllcof its physiological action. It is true that it is generally received 
IIULI it excites the action of the skin and kidneys, so that the excretion 
oi the sweat and urine is increased, but according to Bdcker, it is 
probable that this effect is not due to the sarsaparilla as such, but to the 
WBcn water with which it is usually taken. Moderate quantities do not 
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diminish the appetite, nhiie latge quantities caose prcssuiF in the stom- 
ach uid vo mi ling. 

Scbroff's brief obsenalions lead us tochataeieriic the cEEects of the 
individual compoaenls oi sarsaparilla as foltowj; Mcrk's sabstaace 
causes nansca, pain in the region of the stooiach, increased saliTatioa, 
and diminished frequency of the pulse. Smilacm seemed to produce oo 
other eEEecls than a disagreeable taste, increased salivation, and tuiD' 
bling in the abdomen. The sweat and nrine were not increased, but the 
ftmilacin could be discovered in the latter. Palocta seems to have ex- 
perimented with impnre smilacin, and the hrperidrosis observed was 
probably due to the impurities nhich caused nausea aad vomiting, and 
■bus sweating. 

Thirapy. — Sarsapariila has long been used an an ti -syphilitic dmg; it 
is generally given in combination with other drugs (guaiac, senna, etc.), 
generally also with large quantities of warm water. It iscertain that this 
remedy often ptoduces good results; we shall presently detail when this 
may be expected; but we do not know in what way these substances 
cause syphilis to disappear. Indeed, il is even doubtful whether these 
substances take any pan in the effect. The old view that sarsapariila 
exerts a specific action upon syphilis is entirely wrong. It is now re- 
ceived, that the vegetable cures act In this manner: thai ibey increase the 
excretions, and thus hasten tissue metamorphosis; the result of this is 
that the syphilitic virus is thus excreted from the system. This view has 
a great deal in its favor, and the fact that syphUis can even be cured b^ 
producing sweating with wet cloibs and hot teas, would seem to suE>- 
■lantiale It, Indeed, the latter facts would seem to say thai the satsa- 
paiilla is an unimporlani clement in the treatment, most of the good, 
effect being due to the menstruum. 

Experience teaches that this method of treatment is no more an ex- 
clusive remedy than mercury. We have already slated, under mercury, 
than even the mercurials should not be used as an exclusive method of 
treatment in syphilis. There we have also shown that in favorable cases 
syphilis may run its course witbout drugs; this natural tendency to cure 
should be assisted by a methodical treatment which increases all the 
natural excretions. This is therefore Indicated in cases with ordinaiy 
secondary symptoms, where there are scrofulous, tuberculous, and scar- 
butic individuals. In the former mercury is superfluous, jn the latter 
even injurious. It is also much used in cases oi chronic syphilis, in 
which mercury has been used without effect, and in severe secondan 
and tertiary forms; In the latter it is best given in combination wJtit 
iodine. This method is entirely superfluous in the primacy indurated 
ulcer, lor it rarely prevents the occurrence of secondary symptoms; it is 
useless in syphilitic diseases of the joints, and inapplicable where a rapid 
effect is desired (iritis, cerebral symptoms, and laryngeal disease). 

We cannot here discuss at length the advantages and disadvantages of 
a non-mercurial ireatmcnl. But we would call allenlion to a few points. 
The duration of the treatment, as a rule, is longer than that of tbe mer! 
CUtial treatment. That relapses are any less frequent is not true; in- 
deed, on the contrary, they occur earlier and more frequently, although 
milder at each recurrence. There are cases, however, ,in which relapse* 
never occur. This treatment seems to have the advantage of never %\v- 
ing rise lo the terrible symptoms which sometimes follow the use of 
mercurials. Tertiary symptoms, however, have been observed in some- 
cases, just as after the ordinary mercurial cures. 



DIAPHOUETICS. 523 

Sarsaparilla has also been used In the Lrestmeni of cbronic skin affec- 
lions; thus in eciema and psoriasis, especially the form which U 
accompanied by a deslructlve process such as lupus; also in lepra. 
Frequently it la found that in these conditions the remedies are invalu- 
able, and successful after other remedies havf failed. Somelimes, how- 
ever, even theae are ineffective. Sarsaparilla has also been used in 
chronic mercurialism, and also in very old cases of rheumatism, 

Dosagf anJ Prtparations. — Radix- sarsaparilla, never given in sub- 
stance, rarely in simple decotion (30-50-aoo), bul generally in the form 
of an officinal decoction. 

3. Decoctum sarsaparillx compnsitum fortius (loco decoct i Ziilmantl! 
fortioris), too parts of rad, sarsaparil, arc boiled with 2600 parts of 
water for twenty-four hours, then add 6 parts each of saccharin* 
■Jbissimum and alumen pulverat.. and 4 parts each of fruclus anisi, and 
fmctus fceniculi, 24 parts of folia senns. and t2 parts of radix glycyi- 
rhiiK. The final residuum ought to amount to about 2500 parts. The 
ofi. sarsaparilla decoct, contains no mercury, which was contained in the 
old Zittmann decoct. 

3. Decoelum sarsaparilla comp, mitius (loco decocli. Zillmanni milio- 
fis). 50 parts of sarsaparilla root are boiled for three hours in 2600 pans 
of water; toward the end 3 parts each of citron peel, cinnamon rind, car- 
damon and liquorice wood are added; the resulting liquid should contain 
about 9500 pans. 

The methods according to which the sarsaparilla decoction is used are 
various, and here we must first remark that if the latter are to be useful, 
they must be used methodically. The patient must remain in his room, 
at a temperature 15-18° R. The diet should be just sufficient and no 
more. The large quantities of the decoction formerly used arc apt to be 
injurious, since they readily produce gastric catarrh and digestive dis- 
inibances. It is sufficient i( the patient takes i-a pounds of the de- 
cotion, then undergoes a sweating process for iwo hours. In the even- 
inc another pound of the decoction is taken cold. 

In addition to Ziltmann's decoction, there are a number of other 
similar decoctions which contain as their chief ingredient sarsaparilla. 
Such are Feltz decoct., Pollini's decoct,, Laffecteur's syrup, Cuisinier's 

4. Syrupus sarsaparilla comp. 24 parts of rad. sarsaparil., 16 parts 
each of lign. guaiaci. lign, sassafras, rhiz. china. 8 parts of cnrt. chins 
fuscus, 3 parts nf fructus anisi, with 250 parts of aqua, and 2a parts oF 
aaccharum, prepared as a syrup. Entirely superfluous. 

China or Cinchona root. — Rhizoma s. Radix China (not cinchona 

* bark}; also from the genus smilon, and is said to contain a balsam-like 

resin, many atarchea as well as smilacin. Never used alone, but always 

ID combination with diuretic teas and anti-syphylilic decoct. Used in 

eczema chronica. Superfluous. 

Sassafras Wood. — Lignum sassafras, from sassafras officinale, con- 
tains as active ingredients, an ethereal oil, oleum s. ^thcreum, composed 
of a. camphor and a terpene; aiao an indifferent crystalline body, sassa- 
frin and resin. Used like the foregoing, 

Guaiac Wood. — Lignum Guaiacl from guaiacum officinale; contains a 
resin, resina guaiaci, which is obtained from the wood by boiling, and 
forms a brown, brittle mass, with an agreeable aromatic odor, and burning 
■, Not soluble in water, bul readily in alcohol. It contains three 
■ (70 per cent guaiaconic acid. CigHigOt. guiac acid, C|HtO| 
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which resembles benioie acid, and guiac resin acid), — as well as a bitlet- 
tasting coloring mailer. Oionc, hyperoxide, and nitrous acid turn [he 
teiia and its yellovn solutions a beautiful blue or green. 

Its physiological aclion is not well known, nor are its components. 
In repeated doses oE 0.5 grm.. it is said to have an irriiating efiect upoa 
the vascular sysiem^ and upon Ihe various excretory organs. In large 
doses il produces Infiammatory disciirbances in the digestive canal; 
nausea, vomiting, diarrhrea and palpitation, headache, fileepiuess, and 
general weariness. Nervous and full-blooded persons particularly are 
said to be especially affected. 

What has been said of sarsaparilla in a therapeutic sense, is inie of 
guaiac, which has achieved a reputation through Ulrich v. Hutlon. 

Dosage and Preparations. — 1. Lignum guaiaci in decoction (30.0 — 50.O: 
ZDO.o). 2. Kesina g. from o.9-T,o in powder, pill, and emulsion, 3, 
Tinct. resinm guaiaci, i part of r. g., 6 of spir. vin. reciif. Of a green- 
ish-brown color. Frottl so 10 60 drops. 4. Tinct. guaiaci ammoniata, 
3 pans of resin, guaiaci, 10 of spiritus, and five of liq. aminon. caustic. 

Radix Ononidis Spinosffi.— Contains no ethereal oil, but only a b1uci>- 
cideononin. CigHnOji, which produces a sharp sensation in the pharynx, 
but no increase in the excretion of the urine. A very popular remedj 
in skin diseases and in dropsy. 

Species ad decoctum lignoram. — Wood 
aci, 3 of rad. bardanie and rad. ononidii 
glycyrrhiza. Used as a diuretic undi 

which squill is used. Good digestive powers and healthy kidneys. 

necessary conditions for its use. J ii, of the lea are cooked in six cups of 
nacer, and halt of ibis may be taken in bed in Ihe morning, the other 
half in the evening cold. 

AROMATIC SUBSTANCES USED IN NERVOUS CONDITIONS. 

(h) From the vegelable world. The plants to be given under this group, 
also act like the oil of turpentine or the camphors. Tbeir chemical com- 
position Is unknown. There is no scientific reason why these plants wW 
used in nervous conditions (hysteria, epilepsy, abdominal pain, etc.). It 
is peculiar that for nervous conditions the vilest smelling and tasting) 
plants ^re used. Indeed, the odoriferous assafiElida is used by pref- 

Valerian Rool-^-Radin Valeriana, from valerian officinalis: ils chief 
eonstituent is valerian oil; it is apiixture and consists of valerian (CnHn 
probably) and an gxygenated oil, valerian camphor, C,>,H,gO. It has a 
peculiar odor, and a stiarp, spicy taste. 

fhysioloffifai Aelivn. — Valerian oil, according to Grisar, has s 

sipnilar to that of oil pf turpentine upon cold- and warm-blooded animals; 
it pfpduces a paj-alyiing effect upon the brain and spinal cord, and can 
even suspend strycbpine convulsions; in men it also produces symp- 
toms similar to those froin pil of turpentine; these are headache, diiiiT 
ness, ringing in the ears, and sleepiness; ihe rool has similar effects,' 
The effect upon the gastrointestinal can^l resembles that from oil of 
turpentine. Valerianic acid does not take part In the nervous effect pro-' 
(luced by valerian root. 

Therapeutic Application. — Valerian has always been 9 much-used ma- 
edy. Whether it is really useful is another question. We think it cotiM 
easily be dispensed with wittjom sp^ loss to therapeutics. 
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Valerian is one of ibe principal remedies used in daily practice for 
hysteria, although no phyEicUn would assert (hat hysteria can ever be 
cured by valerian. On the other hand it is thought to have a favorable 
eSect upon muscular spasm, But this would in no way presuppose a 
favorable action in hysteria; [or it is well known that the most various 
therapeutic procedures have a temporary effect upon hysteria, but we 
consider all medicinal (not causal) treatment of hysteria as inactive, and 
since we have held this opinion, we have always had belter results in 
(reatmenl. Accordingly we doubt that valerian has any specific effect in 
hysteria. 

Valerian has also been much praised in epdepsy. Good observers (e, 
g . de HoBn, Quarin, Chomel. and others) announce that they have cured 
several cases by its use; and it is not to be denied that in a Sen individ- 
ual cases long intermissions of the paroxysms have been attained under 
its use. But under what circumstances this good effect may be looked 
for it is difficult to determine. The older practitioners gave it in the 
" epilepsy of menstruation," in " worm" epilepsy, or in ibat sometimes 
occurring in onanists. We have never used valerian alone in epilepsy, 
and can therefore express no opinion as to its value. 

The administration of valerian as a "stimulating" and "strengthen- 
ing" agent in the convalescent stage of acute febrile disease, or in "ner- 
vous fever" by the older physicians has been proven ineffective. In 
other condiiions ils utility is still un demonstrated. 

Externally the remedy is used in the form of clysters, especial!; in 
liysterical attacks when patients cannol swallow. 

Dosage and Preparation.— i. Radix valerians, internally, from 0.5 to 
1,0 pro dosi; in powder, or best in infusion (lo.o to 15.0 : 150.0 to 300.0.) 
For clysmata an infusion of lo.o to 15,0, z. Oleum valerianic, from I to 
4 drops pro dose, as elsosaccharum. or in spirituous solution; best in 
pill form, 3. Tinct. Valerianae, valerian 'drops. I part of radix Valeriana 
to 5 parts of spiriltis vini rectificat; of a brown color; from so 10 50 drops 
pure, or as an addition to other mixtures. 4. Tinclura valerianie felbe- 
rea — ethereal valerian drops — i part of radix valerians to 5 of spir. 
ffitheteus ; when fresh of ft yellow color, later it turns brown ; from lo to 
30 drops. 5. Ext, Valeriana, entirely superfluous, from 0.3 to 0,5; sev- 
eral times daily. 

Radix An);ellcs. — As far as we know its effects are similar to those of 
valerian root. It contains an ethereal oil with resins and atlds (angelica 
snd valerianic acids.) 

Therafy. — ^Same as valerian root. Dose like thai of rad, valerian. 
Preparation: Spiritus angelica; compositus contains in addition to A, 
valerian, fruct, juniperi and camphor, 

Virginia Snake Root— Radix Serpeniaris. from arislolochia serpentaria; 
contains an ethereal oil. smells like valerian, has a bitter, spicy taste. 
and has an effect resembling that of valerian and oil of turpentine. 

Radix Artemisia — From Artemisia Vulgaris, Contains an unknown 
ethereal oil. and is physioiogically unknown. 

Therapeutically, the drug is used empirically in epilepsy; several ob- 
tervations teach that artemesia diminishes the severity and frequency of 
the attacks. We think the drug is most beneficial when the epilepsy is 
in some way connected with disturbances of the genital organs in girls and 
boys at puberty. But even in these Be have seen the remedy inope- 
-^QUivc We give in epilepsy 13,0 grm, pro die in infusion. 

■■ ■ "'pyirers and Root^Flores et Radix Arnicw, from arnica raon- 
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from 30 Id s° drops, pure, or as an addilion to mixtures. 4- Emp. (a:tL- 
dum s. assafiEiidi, 6 of assafoeiida. a of ammoniie pulveraium, and 4 each 
of terebmlhina, rcaina pini. and cera Oav. superfluous. 

(i) Drugs from the animal world, in which on account of the strong 
odor an ethereal oil has been suspected as being the acti«e therapeutic 

These consist of animal secretions and excretions, which necessar- 
ily have a bad odor, and cause nausea. Since they are in no way 
superior as stimulants to the terpenes and camphois, we think Ihey 
would be much better replaced by the latter. . 

Moschus — musk is a glandular secretion of the tnoschus moschiferus, 
Eui animal living in Thibet and China, It consins of dark-brown fatty 
masses, which when dissolved have a penetrating odor and bitter taste. 
The odorous principle, which is supposed to be the physiologically active 
, has not yet been chemically investigated; the remaining components 
similar to those found in other secretions (salts, albuminoids, etc.), 
and take no part in the effect. 

Pkvnolegical Action. — In addition to disagreeable effects upon the di- 
gestive canal, eructation, gastric pressure and vomiting, it has the efiect 
of improving the spirits, and causing in nervous people convulsive mus- 
cular movements; the heart's action is also said to be stimulated. This 
condition however can pass away, leaving headache and drowsiness. 

Filehue found the watery extract of the alcoholic extract or the slightly 
acid watery extract of musk only active. After the injection of o 05 
to 0,1 grm. of musk into the lymph sack of a frog, convulsions of all 
the muscles of the body followed, which ceased after the motor nerves 
were cut! Only stronger nerve irritants and the power of the will can 
prevent these convulsions for a short time. It therefore seems to have 
an ef[ect similar to guanidin. 

Tiedemann found that after injecting 0.3 grm. of musk into the crural 

vein of a dog the respiration was quickened, although the pulse and tem- 

erature were unchanged: then the animal became unconscious, muscU' 

IT tetanoid spasms set in, there was hioody diarrhcea, and death set in 

with irregular respiration. 

It is hard to determine whether musk passes out with the secretions, 
such as sweat, urine, etc. , because the odor covers everything about the 

Physiologically, therefore, we see nothing of an especially exciting ef' 
feci. Since, on the contrary, it seems to produce a depression of the 
oervotis centres very rapidly, we would be disposed to count it among 
the oil of turpentine group. 

Tkirapfutic Application. — Musk is superfluous. We do not know anjr 
caodllion in which it cannot better be replaced by otliec drugs, nor do 
ire know any disease in which it cured after other remedies had tailed. 

Musk has been considered one of our most energetic stimulants, espe- 
cially when the necessity is to produce a sudden and powerful exciting 
eSecl upon the nervous system^less. when such an effect is to be pro- 
d|ic^ upon the heart. It is said to be most effective when the respira- 
tory centre threatens to give out, and there is danger of death: thus it is 
given in pneumonia, in sudden collapse of typhoid fever, chlorea, acute 
hemorrhages, disease of the muscle of the heart, etc 

la the hrst place we would call attention to the fact that the reputation 
of musk was made ai a lime when patient.s threatened with collapse were 
nal treated with champagne, rum, camphor (hypodermically), etc. At 
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such a lime musk may have been indispensable. Then again, in these 
cases collapse is not due to failure of the respiratory centre; but tbis is 
secondary to a weakness of the heart, so that the Iheoretictt! indication 
lor the use of musk would not hold good. Finally, we have 
it proved, that musk was of any utility in cases where alhei 
were useless. Indeed, we suspect that grog, champagne, etc., are much 
more powerful, and have always found that even when musk was given, 
if the other stimulants did not do good, the patient did not recover from 

In. the other conditions in which musk has been given it is of still 
importance. It has been used in various spasmodic affections (cardialgia. 






[hysterical], globus hystericus, etc.), and such as occur principally i: 

childhood (spasm of the glottis, whooping-cough). Eitperience, howe' 

leaches that other remedies are cheaper and more effective. Hyslei 



patients sometimes get an attack when they smell the drug. We must 
confess, h on ever, that since Wichmann recommended the drug in 
spasmus glottidls infantum, it has been much used in this malady, and is 
praised by many practitioners even lo-day. 

Dasagf and Preparations. — i, Moschus— As an excitant the remedy is 
given in adults not under 0.3. and is increased to 0.5—0.6. Larger 
doses are unnecessary. In children, from 0.05 to 0.2, according to ttge. 
In those one year old, .005 to 0.05; the form is in emulsion or powder, 
with sugar. 

a. Tinct. moschi, of a reddish-brown color: 20 to 50 drops aione or in 

Castoreum. — The preputial secretion of the beaver, when fresh, is of 
a yellowish brown color, and oinlmenl-like consistency; whett dry, a 
brown, brittle mass, which effervesces with acids, and has a very strong 
and peculiar odor; that of the Siberian animal is belter than that of the 
Canadian. It contains an unknown ethereal oil, fats, salicin, and phe- 
nol; the latter only in very small (juantities. 

According to Alexander even 6.0 grms. produce no other effect than 
eructation. Other observers have seen increased frequency of the pulse, 
warmth of the skin, sweating, dizziness and fullness of the head. 

Castoreum has a reputation in the treatment of hysteria. It is cer. 
tain that it does not cure the disease itself; and as to its effect upon the 
individual symptoms we would refer to what is said under Valerian. Even 
less positive is its utility in cardialgia, vomiting, and other conditions. 

Dosage and Prfparatien. — Two varieties of castoreum are officinal. I, 
Castoreum Sibericum s. Russsicum s. Europfcicum. 

2. Castoreum Canadensis s. Anglicum. Only the Siberian should be 
used; but this is very dear; from o.i to 0.5 in powder. 

3. Tinctura Castorei Siberici, of a dark-brown color, 5-15-30 drops. 
i, Tinct. Castorei Canadensis, 15-30-50 drops. 

The following animal secretions have also been used: zibetbum; byra- 
ceum; ambia; these are the excrements of various foreign animals, and. 
comment as 10 their physiological action is unnecessary. 

AROMATIC DRUGS USED FOR PLASTERS AND OINTMENTS, 






For this purpose only resins csn be employed, on accoui 
' ' the skin. AH others are superfluous. 

Resina pini Burgundies., pix. alW, a. RSinoiU' 



AROMATIC tiRUGS FOR PLASTERS AND OiNTMENTS, i,ig 

from various pines; a mixiure of oil of turpentine with several resin 
ttcids (abieKn, sflvin, and pimar acids afld indiffereni resins). 

The physlolDgical effect of resin acids and resins is only slight; only 
in very large doses do they affect the gastro intestinal mucous membrane. 
'I'he lai^est portion passes off witb the fieces, for only very small quan- 
tities can be absorbed. General symptoms cannot therefore be produced; 

Resin Is used in llie preparation of ointments and plasters. It is 
slii^tty irritant to the skin, which reddens slightly, and has its sensibil; 
ity increased. This is more marked in plasters than in ointments, be- 
cause under them the epidermis softens. 

These resinous plasters are used nhen ire wish to prodbce a slight cU- • 
taneous irritation (compare with what was said under tincture oE iodine, 
eoap. cantharid,, etc.) Used more by the laity than by doctors. 

For the preparation of plaster we use oil, wax, talc, and resin; the 
qnanticy of the other ingredients varying with the consistency of the resin. 
Generally the proportions are I of resin, l^ of oil or talc, and 3 of wax. 

1. Ung. Resini Pini — Ung. fiavum — lo of rhiz. curcumee 30 each of 
res. pini and cera flava, 500 of adeps suillus; used as a slightly irritant 
dressing for sores (popularly known as " althee salve"). 3. Emp. ad 
fonticulos — 3 of res, pini, i of sebum, and 36 of emp. lilhargyri simplex. 
3, Ceiat resinx pini, s. picis— emplasl, citrinum, 4 parts of cera flava, 
3 parts of resinx pint, and i each of sebum and terebinlhina. Resina* 
pini occurs in many other and officinal oinlmenis, Colophonium (vio- 
Un resin), formed by the distillation of turpentine without water; used 
in medicine only in combination with other substances, as a light h^ei 
□static powder. Of no particular value. 

Gal ban um ^Mother resin; contains an ethereal oil like oil of turpen- 
tine and a mixture of acid and indifferent resins; the latter-may caust 
diarrhcea; therapeutically superfluous. Is a component of several offi- 
cinal plasters. 

Elemi. — West Indian elemi reain; composed of a terpene and an 
nary resin. Entirely superfluous therapeutically. Unguent elemi 
tains wax, lard, elemi and terebinthina, 

Resina Mastich,^-Is used as a component o£ plasters, on accoi 
its agreeable odor. 

Resina Dammara makes excellent adliesive plasters. 



COMPOUNDS OF AROMATIC COMBINATIONS 
WITH ACIDS, AND ACID ANHYDRIDES OF 
UNKNOWN CHEMICAL CONSTITUTION. 

This group properly follows the foregoing because il 
abo contains many aromatic bodies, and many of the acids 
or acid anhydrides which exert a large share of the effect 
are nothing more nor less than aromatic acids. They differ 
from other aromatic compounds in that ihey have a dis- 
tinctly defined and generally local action; this local effect 
is in some cases due to the acid anhydride. These anhy- 
drides receive the character of acids only after they have 
absorbed a molecule of water, but many of the acids thus 
formed no longer have the effect of the anhydride, Buch- 



: only abstract water 
are brought in contact 
s well; for otherwise it 
;verity of the effect pro- 



1 believes that the latter do 
from the animal body when they 
with it, but an albuminoid body a 
would he hard to account for the si 
duced by these drugs. 

Since we have not sufficient chemical knowledge of these 
bodies to classify them upon a chemical basis, we havt; 
arranged them upon a physiological basis, the physiological 
effect being well marked and characteristic, 

AROM.4TIC Cutaneous Irritants. 

To this group belong mustard and cantharides. Both 
of these exert a severe local, inflammatory, and painful 
action upon the skin and mucous membranes, as well as 
general effects upon the animal economy. The lattermust 
be divided under two heads, i. Thosedependentuponthe. 
mustard oil, or cantharides itself, their active principles, 
being absorbed, and affect the different organs by being 
thus brought in contact with them; and 2. Such as are 

( the direct effect of the mustard, etc., but only the resufct 
' the cutaneous irritation and pain produced by thi 
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Every painful nervous excitation and cutaneous irritation 
produces in a reflex manner a large number of very impor- 
tant functional disturbances. Nor does it make any differ- 
ence whether these painful impressions are the result of 
mechanical {pressure, cut, etc.), thcrmol {severe cold, burn- 
ing, etc.), electrical {faradization, electric moxse), or chem- 
ical {oil of mustard, cantharides, etc.) agents. All painful 
irritations have similar efiects provided the intensity be the 

So that although we shal! discussthe local effect produced 
by each agent separately, we shall first consider the general 
effects of painful impressions, whether produced by fire, 
electricity, blisters, mustard poultice, etc. 

PHYSIOLOGICAL EFFECTS OF PAINFUL CUTANEOUS IRRITATION. 

The skin, besides many other functions, is also intended 
to afford tJie brain, through its nerves, a communication 
with the outer world. Here arise impressions of extent, of 
surfaces, of pain, etc. These when brought to the brain 
irritate it, and cause it to adopt means and ways for avoid- 
ing any injurious effects, etc.; on tlie other hand, these im- 
pressions are also brought to the spinal cord, which, acting 
as a centre, gives rise to reflex involuntary manifestations 
in mobility, respiration, temperature, and circulation, all 
of which also have a purpose. These latter have been well 
studied and explained by Bezold, Ludwig, Schiff, Heiden- 
hain and RShrig. The following are the chief facts ascer- 
tained by these investigators from experiments upon men 
and animals: 

1, Weak cutaneous irritants of all kinds cause a reflex 
contraction of many of the peripheral, especially cutaneous, 
arteries of the body. In consequence of this the blood- 
pressure rises, and the heart beats more rapidly and forcibly. 
Furthermore, the respiratory movements become slower. 
The skin containing less blood, and the lung expiring less 
air, the amount of heat radiated from the skin, and the 
warmth given off with the expired air are diminished. In 
consequence of the increased supply of blood to the inner 
organs of the body, the oxidation processes in these organs 
become more energetic, the result is that the internal tem- 
perature of the body is elevated. As soon as the slight 
cutaneous irritation is suspended, then the circulation in 
~jt)ie skin is restored, the respiration becomes more tre- 
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quent, and the deep bodllr temperature falls to normal or 
even slighcly below. 

3. Severe and very painful cutaneous irritattoos give rise 
to effects which may be divided into two stages. In ihc 
first stage we find, as from slight irritations, a contraction 
of peripheral arterioles, increased blood -pressure, and rise 
in internal temperature. But this stage is only very short 
in duration. The more severe the irritation, the shorter; 
indeed, in the case of severe irritants, this stage is so short 
that for our purposes it may be left entirely out of consider- 
ation. In the second stage, which follows very rapidljr 
upon the first, and which, being the lasting one, requires 
our most careful attention, the opposite condition takes 
place; dilatation of the peripheral (cutaneous) vessels; 
whether as a result of paralysis of the contracting vaso- 
motor nerves from over stimulation, or whether, because 
the dilating vasomotor nerves are only affected by power- 
ful stimulation, is not known. The vessels of the skin be- 
come over-filled with blood. The respiratory movements 
arc influenced by strong irritation in a manner similar to 
that of slight irritants; but the expiration becomes spas- 
modic in character. In consequence of all this the internal 
temperature is diminished, while the temperature of the 
skin is increased, and a larger amount of heat is radiated. 
The internal temperature would sink even lower were it 
not that the diminished blood-pressure and the slowing of 
the heart's action have a somewhat compensatory effect. 
If the heat-producing function of the body has not been 
too much injured, the suspension of the cutaneous irritation 
results in a return of all the functions to the normal 

3. We must not forget that between these two extremes 
there are many means, and therefore an equal number of 
variations in the above effects. 

4. The results do not always cease with the cessation of 
the irritant, but may last for a longer or shorter time. 

5. In febrile conditions, with elevated internal, and equal- 
ly elevated external temperature, and high blood pressure, 
the above effects of cutaneous irritation are not seen, or 
only very slightly. Indeed, strong irritants may be followed 
by a lowering of the cutaneous temperature, since the peri- 
pheral blood-vessels receive even less blood than before 
the irritation. 

6. Paalzow-Pfliiger has shown that in rabbits cutaneous 
irritation, such as that of mustard poultice, etc., causes an 
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increase in the amount of oxygen absorbed, and carbonic 
acid produced, even when no active muscular movements 
are made. According to Benecke, Rohrig, and Zuntz, 
slight irritations cause increased excretion of nitrogen, in 
fact, give rise to increased tissue metamorphosis. 

7. Constant pains, such as neuralgia, are diminished or 
suspended by the production of a new cutaneous pain, by 
irritation with mustard, blisters, etc. This effect restilts 
both when the irritant be applied directly to the painful 
spot, and when it is applied to distant parts. This effect 
may be explained by the theory that the irritant causes a 
derivation of the blood from the deeper parts (painful) 10 
the skin, or that the irritation of the sensitive nerves of 
the skin is followed by a reflex ischEcmia (vascular con- 
traction) of the diseased organ, 

8. In very feeble respiration, where there is danger of 
paralysis of this function, as sometimes happens in chtoro- 
form narcosis, strong cutaneous irritants may, in a reflex 
manner, give rise to deeper inspiratory movements. 



In order to prevent repetition we shall discuss in com- 
mon the llierapeutic application of the painful cutaneous 
irritation produced by the oil of mustard and cantharittes. 
We would here also refer to what was said under caustic 
alkalies, caustic ammonia, argentum nitricum, and tincture 
of iodine. Although oil of mustard and cantharides liave 
much in common in their physiological effects as cutaneous 
irritants, yet a distinction is made in their practical appli- 
cation; this difference depends upon the fact that the irri- 
tating effect of the mustard follows much more rapidly 
than that of cantharides. The mustard is therefore pre- 
ferred, where the irritating action is desired very rapidly, 
while where it is more important to have an irritation 
which will last longer, although it is not produced so 
quickly, we use cantharides blisters. 

The preparations of the oil of mustard generally used as 
sinapisms are applied where we desire a reflex stimulating 
effect upon the respiration. Thus in coma, unconscious- 
ness, and in asphyxial conditions. Also when the cutane- 
ous irritant is to be applied to a large extent of surface 
(mustard baths, etc.); thus mustard is added to foot>bath3 
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to cause a "derivation" of blood to the lower extreoiities 
and "draw it away from other organs." In vasomotor 
neuroses depending upon arterial spasm, we used spirits of 
mustard and similar preparations to cause a dilatation of 
the biood-vessels of the skin. In vague, wandering, so- 
called rheumatic pains, sinapisms are of the greatest util- 
ity. The feeling of pressure and anxiety which is often a 
very troublesome symptom of various diseases of the res- 
piratory and circulating apparatus is often diminished tem- 
porarily, at least, by sinapisms. In some cases, mustard or 
cantharides is used indifferently, the choice resting often 
upon the circumstance that we wish to avoid if possible 
the more painful irritation of cantharides. Again, for this 
latter reason, we often use sinapisms in children, when in 
adults we would use blisters. 

Even more extended is the list of indications for the use 
of cantharides preparations in the production of cutaneous 
irritation of a more lasting character. This form of cuta- 
neous irritation is used in inflammation of deep-lying 
organs, such as pleurisy, pericarditis, meningitis, periton- 
itis, etc. Most frequently in pleurisy, which we shall there- 
fore discuss most thoroughly. In the stage of acute in- 
flammation with fever, increasing exudation, etc., blood- 
letting, cold, cataplasms, etc., deserve most attention; al- 
though some observers (Gutzeit, J, Meyer, and others) state 
that even in this stage, vesicants act very favorably; for 
under their influence not only was the fever diminished but 
the exudation process was brought to an end. Further ex- 
perience, however, is necessary as to whether in these cases 
vesicants possess any advantage in weak and anemic sub- 
jects. We ourselves prefer in such cases dry cupping. Gen- 
erally in the later stages of pleurisy, vesicants have been 
applied when the fever has disappeared, in order to hasten 
the reabsorption of the effusion. Even in this stage, we are 
not certain of a result, and can only expect jt when spon- 
taneous absorption has already begun. We do not think, 
nor has it been proved, that blisters have the effect of in- 
creasing the fever (J. Meyer). Blisters are certainly useful 
in the pains of the latter stages of the disease; and the 
same is true of the pains in pleuritis sicca. Indeed the 
most important application of blisters is the power which 
they possess of relieving pain in inflammations of serous 
membranes. The antipyretic effect of such counter-irrita- 
tion is so slight that we must use other means for accQjgi- 
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-i>fishing this end. Whether the same may be said of in- 
flammations of other serous membranes as has been said 
of these is not positive, but such appears to be the case. 
Recently Mosler praises cutaneous irritants in protracted 
meningitis. The treatment of acute articular rheumatism 
by large numbers of blisters, placed in the neighborhood of 
the affected joints, has been recommended as a mode of 
treatment by Davies, although Decilly had used it long be- 
fore, and it had afterward been abandoned. In the sub- 
acute and chronic forms of rheumatism blistering' plasters 
are used with favorable results. Cantharides is also used 
in a number of other conditions with good results; gener- 
ally, in deep inflammatory processes either applied directly 
over the inflamed part (as in spondylitis chronica) or at 
some distance from the inflamed spot; {thus in conjunc- 
tivitis to the neck or behind the ear). In some cases the blis- 
ter is kept running by irritating salves. We would warn 
against the production of such suppurating surfaces in 
phthisis. It might be permissible to use a temporary 
blister, but all good observers advise against causing a run- 
ning sore in these cases. 

In the treatment of neuralgias cutaneous irritants play 
an important part. Valleix thinks that in these cases the 
vesicants are most useful. It is true that they often dimi- 
nish the pain, but. on the other hand, it is also true that 
they are often ineffective. This is the case when the neu- 
ralgia is due to malaria, syphilis, or pressure upon the 
nerves. The utility of the vesicants is best seen in fresh 
neuralgias due to cold or neuritis. In these cases a cure 
may result from a few blisters. It is a matter of indiffer- 
ence as to which is the affected nerve (sciatic, trigeminus, 
etc.). It is best to apply the plasters to the most painful spot 
(points douloureux, Valleix), and follow one after the other 
. without permitting them to suppurate. In severe cardial- 
gias we often see a diminution of the pain due to the ap- 
plication of a vesicant or sinapism to the epigastrium. 
We would also add that this has proved useful in severe 
vomiting, due to a lesion of the stomach or not; but 
here, also, we are unable to say in advance which cases we 
may expect to see benefited, and which not. The use of 
ainapisms in paralysis has been replaced by the galvanic 
current or faradic brush. The same is true of anesthesias; 
there is no form of these, even the peripheral, which i5 
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Cutaneoas irrilant? are also used in other lung affecttotis 
bcsUIe* pleurisy. Thus in se\-erc cough, which is the result 
of a bronchial or laryngo- tracheal catarrh. But these blis> 
tering plasters have le&s influence upoa (be cough as such 
than upon the disease process itself. In the febrile stage 
of these catarrhs blisters are inferior to other remedies 
(si»ch as cupping, diaphoresis, etc.). They are best used, 
however, when the patient no longer has fever, and when 
ihc secretions become purulent, and the riles coarse. 
That is, at the end of the first stage. 

Blisters are also used in the course of chronic catarrhs, 
especially when there is a slight subacute exacerbatiotu 
Large blisters are also used in the so-called asthmatic at- 
tacks of emphysema together with cupping. In nervous 
asllima chloral and morphine are belter remedies. Finally, 
they are well applied in pulmonary oedema, not such as 
occurs before death, but that accompanying pneumonia in 
drunkards; or in broncho-catarrhs of nephritic hydrops, 
in these cases the blisters must be of some size if they are 
to have a good effect. 

Cutaneous irritants are also used where there is arterial 
(not passive) hyperjemia; thus they can be placed on the 
neck in cerebral congestions. But in these cases abstrac- 
tions of blood are more useful. The results are better 
when the cutaneous irritant is applied at some distance 
frum the "locus affectus," as we pointed out above. For- 
merly blisters were also used in typhoid cases with severe 
cerebral symptoms; also in measles and scarlatina, where 
severe cerebral symptoms set in simultaneously with the 
disappearance of the symptoms. We speak of this only for 
its historic interest. 

We would here remark that we should be very careful 
about giving rise to the formation of large suppurating sur- 
faces in children or aged people. In the former they are 
apt to cause fever, in the latter they heal badly. They tn^y 
also remain as persistent ulcers, and in cachetic individuals, 
or in cases of diphtheria may take on the characters of 
scrofulous or diphtheritic ulcers. 



Semen linapis ntKra.; grains about 
brown color, bul ydlowiBh from withii , 
contuns in Ihe fresh, uncnished state, besides other 
tBOBt odorless and indifferent oil. 
The ethereal allyl, musWrd oil (;CH,.CH.CH,.N.C.S.) doe* note; 



BLACK MUSTARD SEED, S37 

In tbe seed pre-formed, but is only formed in the moulh upon contact with 
the water of the saliva, or the water of a poultice; an albuminoid ferment, 
nijrosia. splits up the potassium myronate, C,oHiiKaNS|Oii, containctl 
in the seed, into sugar, acid potassium sulphate, and allyl mustard oil, 
Ihe latter of which gives 10 mustard seed its sharp taste and odor. 

The allyl mustard oil thus obtained can be reformed by fractional dis- 
tillation. It can be prepared artificially, however, by the decomposition 
of allyl or bromine iodide, with an .tlkaline solution of potassium sulpho- 
cjani'de. It is a colorless and insoluble fluid, miscihie with alcohol and 
boiling at 150°. 

^ FAytifflffgical Aclion. — Mustard and its preparations owe theitchief ef- 
fect to the allyl oil of mustard. It has been most accurately studied. 

Effect upon Ihf Skin. — A few minutes after the application of a mustard 
poultice or painting with the oil of mustard, it is followed by a sharp, 
prickling, hurning pain of the skin, at lirst punctiform, then affecting the 
whole surface as far as the oil has been applied; the pain finally becomcH 
so great that it is only with the greatest fortitude that it can be borne. 
At the same time the affected portion of the skin becomes intensely con. 
Rested and hot, although there is no swelling; after hours o( such 
action, small and finally large blisters occur, which often leave behind 
ulcers that heal with difBculiy, The more delicate the skin the more 
intense are the above-described effects, 
been taken away the pain and redness ci 

In spite of the severity'of the pains caused by mustard, there is anal- 
gesia for other kinds of pain: after these pains have ceased there is still 
aniesthesia to touch, temperature, and pain. In some cases increased 
BCnsibility is noted. In the neighborhood of the part where the mustard 
has been applied there is usually diminution of sensibility. All this is 
probably the result of the paralysis following upon the irritation of the 
aeniitlve nerves of the skin. 

The cause of the vascular dilatation is probably 10 be sought In the 
direct action of ibe oil upon the vascular nerves; that of the pain in the 
irritation of sensitive nerves by the oil. The fact that redness is juac 
confined to the surface covered by the plaster proves that the effect is not 
a reflex but a direct one. A reddish discoloration remains long after the 
Binstard has ceased to act. This is probably then due to vascular (red blood 
corpuscles) extravasation. The general effects resulting from these pain- 
ful irritations of the nerves have been spoken of in the beginning of this 
chapter. 

Cecal EfffH upon the Mucout Membranes. — Oil of mustard causes palfl 
wberi Inhaled or taken inietnally by irritating the trigeminus branches. 
In addition it gives rise to burning pain in the tongue, and a sensation o( 
warmth and burning in the pharynx, in the (esophagus, and in the itom- 
iacb. The taking of small doses for a short time Improves the appetite, 
but when these are long continued it interferes with the appetite. Large 
doses cause severe gastrointestina! inflammation, abdominal pain, vom- 
iling, and sometimes purging. But in some way the intensely irritant 
effect of mustard upon the skin is not seen upon the stomach; (or here 
onlf verylarge quantities would produce an effect similar in any manner 
apon the mucous membrane. 

Gtntral Effects ef Mustard Oit. — That is. those due to the absorption of 

ihe ail into the circulation (and not as a reflex result of local irritalioo). 

tOQiy been slightly iDVestigBte4. According to HitKberUcll ttw gi 
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erat effects of maslard-oil poIsDning in rabbiu are similar to those pro- 
duced by hydrocyanic acid, only less id eeveiity. and taking a longer 
time for their production. The symptomatology is complteaied by the 
gastritis nhicb cqsues. 

Rabbits die of from 3.5 gnn, doses in two hours; from if.ogrni. doses 
in fifteen minutes, the following symptoms being produced: increased 
frequency of the heart's action, with a rapid diminution in sensibility; 
weariness; diminution in the force of the heart's action; diihcult respi- 
ration; ibc animals lie Upon the abdomen; repeated convulsions occur; 
there is slow respiration; diminution in the narmth of the external parts 
and death (Mitscherlich). According to Kdhler, there is at first an '~ 
crease, and lalcr a paralysis of reflex irritability. 

After death the stomach and intestines were found somewhat byper- 
xmic. and denuded of their epithelium; kidneys were bypenetnic The 
irritability of the heart and muscles lasted a long time. The mustard-oU 
odor was easily recognizable in the blood, as well as during life, in 
expired air. The urine, on the other hand, had an odor similar to 
of horse-radish. (Mitscherlich). 

Concerning ibe main effects of the allyl mustard oil, we only know that 
when it is mixed with albumen the latter can no longer be coagulated 
(Buehhcim), and that it retards lactic and alcoholic fermentations, 
ammoniacal and putrid decomposition (KOhler). 

Therapfulic Application.— 'Y\iecs\.f.TavA application has already been 

Internally mustard is used to improve the appetite and digestion, i 
condiment with meals. It should not be given in cases of gastric catarrh, 
and if used in too large quantities is apt to do harm by disturbing di- 
gestion. All other conditions in which mustard is used we shall not 
speak of, since it does not seem to be of much utility. Thus, it has been 
given in hypochondriasis, especially that accompanied by dizziness and 
muses volitantes; also in asthmatic diSicullies. In poisoning with oat- 
colic substances, however, such as opium or belladonna, we should ad- 
vise its use when vomiting cannot be produced by other substances, 
a stomach pump is not at hand. But in these cases apomorphinc injec- 
tions are certainly more useful. 

Domge ami Prcpai-alicns. — Semen sinapis — mustard seed. As an emetic 
in powder or infusion, 15.0 grni. doses. 

Externally the remedy Is used In the form of mustard poultice; fresh 
mustard better than old ; it is mixed with a little luke-warm water in" 
thick paste. Ammoniac is unnecessary. 

For a foot or hand bath we take from 50 to 100 grms. of fresh mustard 
flour, and add it just before the bath to 150 to 250 grros. of water, A 
an addition to clysters an infusion of lo-zo : 50-100 is used. 

3, Oleum sinapis selhereura is entirely superfluous for internal ub« 
externally used as a cutaneous irritant. For this purpose it is rubbed o 
the affected pan, or the part is covered with hliering paper, and the 
drug dropped upon it. 

4. Spiritus sinapis: I part of ol. sinapis to 50 of the spirit. This is 
form itl which 10 u.se mustard oil as a cutaneous irritant. 

The treatment of mustard oil poisoning is accomplished in a mar 
similar to that of cantharides poisoning. 

Butyl intistard oil (CS.N.CiHi) is the active ingredient of cochleute 
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oKcinalis, and is produced, like allyl mustard oil, by tlie aclion o( a f«- 

Thc plant conlftins quite an amount of alk&line salts. 

The plant is said to have a similar but wealier aclion ttian the forego- 
iilK preparation. More accurate observations are, however, wanting. 

It was formerly much used in digestive disturbances, hydrops, etc., 
bnl is now no longer used. It is no longer supposed to have a specific 
action upon scurvy; Ibis repnlation was obtained from the fact that it 
was often the only vegetable obtainable in long sea voyages to the north. 

Dosage undetermined. 

Spiritus cochlearix is sometimes used as a mouth wash In various, eS' 
pecialty scorbutic, affections of the mouth. Entirely superfluous. 



Radix Allii Sativi. the diallyl sulphide (CH,.CH.CH,.S.CH,.CH.CH|,> 
ll the chief constituent of oil obtained by distilling garlic with water, 
ind can be artiScially prepared by decomposing allyl iodide with po- 
Ufisium sulphide in alcoholic solution. The oil is colorless, and of 
Ul unknown, disagreeable odor and sharp taste. 

Diallyl sulphide as well as garlic has an effect similar to that of mus- 
tard upon the skin and raucous membrane. In small doses it improves 
the appetite; in large doses it causes Dausea, vomiting, abdominal pain 
>nd diarrhcea. 

Therapeutically garlic is not used; used more in the kitchen in a man- 
ner analogous to mustard. Externally it is used as an injection against 
the oxyuris vermicularis (5.0 to lo.a for an injection). Onions have a 
composition aad effect similar to that of mustard and allyl mustard oil; 
tiiese art; the radix s. bulbus cepse of allium cepa; radish — radix armor- 
— also belongs to this group. 



Spanish flies^Cantbarides. — Cantharides are insects about three centi- 
metres long, of a golden green color (Lytta vesicatoria); their active in- 
gredient, which is destroyed by moisture, is cantharadin (CnHiiO,>. This 
can be extracted from the insects by alcohol, ether, or chloroform, to- 
gether with a greenish oil. 

Cantharidin appears in colorless, many-sided prisms, readily soluble 
in water and cold alcohol; les.= so in hot alcohol and ether. Concerning 
the nature of the other ingredients of cantharides, especially of a vola- 
tile body which distills over at 100°, and which acts like cantharidiD 
(Dragendorfp little is known. 

Cimtharidin is found in many other of the insects, such as metoe, myl- 
abrls, and these have an action similar to that of canlharades. 

Physiological Action. — Since cantharidin is the effective agent of the 
iilGects, we shall speak only of its action. The assertion of Scbroff that 
only the whole insect, and not the cantharidin, produces increased sexual 
dedre, needs further confirmation, 

Leeal Efficts upon the Skin. — Pure cantharidin, even in quantities of 

0.0005 grm,, causes a blistering of the skin in fifteen to twenty minutes, 

while cantharides plasters require as long as five lo ten hours to produce 

the »aipe effect. The effect is even more rapid when oils, etc., are used 

' «B solvents for the cantharidin. The order of the symptoms is as follows: 

b 'AiftW hours after the cantharides plaster is laid upon the unbroken skin, 
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there occurs a burning sensalinn. rcdaess and increased narmib of ihc 
aifecled pan. Soon small blisters appear, which gradually run together 
to lorm IsTge blisters. Ftnatly the whole of the epidermis, as far as the 
plaster extends, is raised up in the form of a blister. The scrum con- 
tained in this is yellow in color, has an alkaline reaction, and contaJos 
the cantharidin. For this reason this semm nill also cause an inflam- 
tuaiioD in other parts of the skin. Finally the blister bursts and the der- 
mis is seen underneath: soon the secretion dries over this, and under it 
a new epidermis is formed. U the plaster be allowed to iie. however, 
after the blister has burst, ibe dermis begins to ulcerate, and in weak, 
strumous individuals these ulcers may take on an unhealthy action. 

If ia rabbits for four days one and the same portion of the skin be re- 
peatedly painted with cantharidin collodion, we hnd first, the above-meo- 
lioited alteration uf the skin^ finallj- the blood vessels in the afiected 
ponioris of the skin become filled and dilated; so also those of the saper- 
ocial muscles; on the other band, the fatdisappears, and the deeper lying 
portions, such as the muscles, inner surface of the chest nail, as well >■ 
Uw aflecied poitions of the tuitg, become more anzmic than upon ibc 
COlresponding opposite side (Zflller). 

Tike inflammation, blistering, and pain in the skin are probably doe to 
an affectioii of the skin and vascular nerves produced by the cantharidin. 

It is imcertaia whether canlhariditi causes an abstraction of water 
from the tissues, or a change in the albuminoid bodies. 

Its internal admincstralion causes a powerful effect opon the mucous 
Bembtuies of the (Ugestive canaL Small, gieatly dilated doses cause a 
ilisaKteeabie butning taste, a sensation of warmth in the mouth pharynx 
umI stomach, uulsea and loss of appetite. Large doses increase ibc sen - 
m6oa of heat and burning in allot tbe above-named portions; there is sai». 
italtoa and sweltitig of the salivary ;^aD4s. Tbeie is great abdominal pain, 
with passa^ of blood masses by dixrrhim; there is also hloodj vocnil- 
ing. la extreme c-ises of poisoning, the dtioking of water even is iii>- 
posuble. and we ofteo have thcsymptoms oi hydrophobia and airopnt 

Sfittr. — Here we stoll coasidrn' aoty those alteralioos wtudi 
imi apua the cattthartdin that has been ahsoched. Absorption 

I <a« take place throujth the mseous meobnttM, as well as the infameij 
asid ttkenttd skja; for this reason after the applicahda of ranibarides 
E, the genc«al eSevts of ca nthaiiii n potsoaiiig occur, jsst as alter 
^iGa poiaoaiiig from th« iatemal adainistraiMni of caatharid^. 
*ario>B ■"JT"'' the cold-blooded oaes as writ as chir&ens and 
are least a&t:t«L Tb* other wana-Mnoded aaimals however 
a rattbcB^ CMS. dags and mca) ue ■nxj uiaaglir aflecmL It fa 
the admiaiistxaiJBoa of caa^hndes dogs so&t lesa tha« 
hWEaabesaidtsthM ia Aefifnact somewhat hnvK 
^ »k The btal deaeof pobeiiMd Eantharidegfar lah- 
Us lavtas gcmT: for do(pk *X5 gt«. : fot nea, ao gnaa. tOiila. SektD^ 
Tha ilaae ot rwwharirtiit is., of cuinse. one hoadied tunes teas. 
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I.aiie^aiM aod Schachowa, we shall communicate the results of ibe latter 

Very small doses (0.06 grm.) of canlharides powder given internally, 
were regulail]- followed by a. cyslilis. with hypenemia and ccchymosis 
of tlie mucous membrane of the bladder, as well as great injeciion o[ 
tbe kidneys, but no oiber lesion (anatomical) was observed, tn men 
nnder these circumstances, strangury, tickling in tbe urelbra. and a burn- 
ing sensation in the region of [he bladder and kidneys occur. 

Large doses (i.o grm. alinusc daily for six weeks) were observed by 
Schachowa, even on the 3d day, lo cause Ihe appearance of many blocd 
corpuscles and mucus in the urine, and in the evening of the same day 
considerable quantiLies of albumen appeared. On the 5lh day, quanti- 
ties of bacteria began 10 appear in the urine, and these persisted in the 
urine until death: the urine was always examined immediately after it 
had been passed. On the 8th day a diminution in the quantity of the 
Urine was observed; this appeared due to a suppression of urine rather 
than a concentration. On Ihe 17th day [he urine was reddish and con- 
tained red bluod corpuscles and [riple phosphates, and had an alkaline 
reaction. On ihe iSlh day changes in the urine, due to a change in 
the kidney structure, began to appear. There was an increase in the 
amount of fat. Ail of these alterations in [he urine set in gradually, one 
after the other. bu[ remained until death, with the exception of the albu- 
men which appeared on Ihe 3d day. and then did not reappear. 

Schachowa could follow the various stages of a parenchymatous ne- 
phritis in the kidneys of tbe animals upon which he experimenled. The 
epetheliunt of the uriniferous tubules appeared as cylinders, and as fatty 
casts in the urine; the capillaries of ihe glomeruli, as well as the capil- 
lary network proper, and the membrana propria were normal, at must 
slightly thickened, owing 10 their saturntion with serum. 

When only small quaniities of cantharidin are contained in the blood 
they are excreted by the lower part ol the looped uriniferous lubules; 
when larger quantities, the whole extent of the tubes is affected. 

In men strangury is common with diminished excretion sometimes 
amounting even to complele anuria. The pathological changes in the 
urine and kidneys are similar to those in dogs. 

Gencraiive Organs. — It is possible that smalt quantities of cantharides 
do produce a tickling sensation in the penis, erection of the organ, and a 
greater desire for sexual congress; but it is not true Ihat sexual power is 
thereby increased. Larger doses, according to impartial observers 
(Pb|]£). only cause pain and swelling of the generative organs, owing to 
Ibe local irritation, painful erections, strangury, and other symptoms, 
which certainly do not encourage sexual congress. In women it is said 
that hemorrhage from the genital organs sometimes occurs under the 
InBuence of the drug and hence it has been used as an abortive agent. 

Nervous System. — Is only Influenced by very large doses. Smaller 
doses only produce the above described local effects upon the skin and 
mucous membranes, and the activity of the generative and urinary or- 
gans (Schroff and Henrich), 

Large doses produce headache, increased rapidity of respiration, and 
heart's action and formication; later on stupidity, dyspncea, and finally 
paralysis of respiration (paralysis of the respiratory centre in the cord) 
while the circulation continues. Soon carbonic acid poisoning sets in 
and hence convulsions and death (Radccki). The temperature is in- 
~ d owing to the febrile inflammation of the uriaaiy passages. 
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Cantharidin is an acid which remaina in tbe body for a long; time, 
even after dealh, Dragentiorff obtained it from the body of a cal 84 
days after death; DragendoriT killed a cat, with all the symptoms 
of cantharidcs poisoning, by feeding her on the flesh of hens killed by 
canlharides. 

ThfrafeuUc A f plication. —l\s internal use is not only of no utility, bui 
very injurious on account of the inflammatory irritation it produces. 

Esternally it is very much used in [he form of blisters, the indications 
for the use of which have been given above. 

Dosagt and Preparations. — I. Cantharides puiveratK inlemally from 
0.01 to 0.05 (ad 0.05 ! pro dosi, ad 0.15 1 pro die) in powder, pill, or 
with opium in order to diminish the irritant effects of the canlharides. 
Ewernally it has been used as a powder upon chronic indolent ulcers, 
but its use is impracticable, 

Z. Tinctura cantbaridum, i of canlharides to 10 of spir. vin. 
rectifi, yellowish-brown, internally from 2-10 drops {ad 0,5 ! pro dosi, 
ad 1.5 I pro die.) in some mucilaginous vehicle. Externally as an irri- 
tant component of liniments and for "hair restoring" pomades. 

3. Emplaslrum cantharidum ordinarium. Ordinary blistering plas- 
ter, 2 pans of C, I of olive oil, 4 of yellow wax, and i of oil of 
turpentine— dark green. The plaster does not stick, and hence it xa\)pX. 
be hound on by a bandage. It should be left on until it reddens the 
skin (in 2-4 hours); sometimes blisters form in this time, but generally 
it takes from 8 10 10 hours for this purpose. It the blister is not to run, 
open It and dress wi^ simple salve; if wc desire it to keep on running, 
it should be dressed with an irritating ointment. 

4. Emp. cantharidum (vesicalorium) perpetuum, permanent blister. 
ing plaster, Jo parts each of colophonium and cera flava, 37 of turpen- 
tine, B5 of resin pini. 20 of sebum. :S of cantharidcs, 6 of euphorbium; 
does not stick. As a rule, only produces redness of the skin, and for this 
reason is only used when we wish a cutaneous counter-irritant eEFecl 
to last for a long time, f 

5. Unguenlum cantharidum, ung, irritans ; irritating salve. I part C.,4 
of olive oil, and 2 of wax, is of a dark green. Used as an irritating 



6. Ung, acre— contains wax, sebum, cantharidcs, colophonium, tur- 
pentine, and euphorbium. 

7. Collodium cantharidalum; collodion which contains cantharides. 
Used as a convenient blistering agent. 

Treatment of Cantharides Poisoning. — Large doses are generally 
followed by vomiting and diarrhoea. If this is not the case, we must give 
an emetic; best of all is a subcutaneous apomorphine injection. Also 
give mucilaginous drinks. Oleosa should not be given, for they are sol- 
venls for cantharidcs. The gastroenteritis, collapse and nephritis 
must be treated on general principles. 

Mezereum— Cortex Mezerei— from daphne mezereum, contains as its 
active ingredient a resin, which, similar to cantharides, must be con- 
sidered the anhydride of an acid (Buchheim). The fatty oil occurring in 
the bark owes its power to its containing this acid anhydride. Dapb- 
nin, a glucocide, has not yet been studied. 

Upon the skin, as well as internally upon the digestive and urinary 
canals, this drug acts in a manner similar to but nmch weaker than can- 
tharides. It has not been proved that the drug possesses any advantage 
over others. Tlie laity use it very much. This drug would be best 
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stricken from the list, 
(by cfaeiriiig) 10 the ic 
without effect. 

Dtsage and PreparatioH — T. Cetlin mezerei; inlernally superfioous; 
for external use the ftesh bark (deprived of its outer layer) is steeped in 
vinegar or water, and bound upon the portion of the skin to be irritated. 
If a long^:onlinued effect is desired, the rind may be renewed «very 13 ' 
hours at first. later on every 24 to 48 hours. 

a. Extract mcierel spiritosum, s. athereum, of a greenish Color, not 

3. Ung. meierei. 1 part ext. meierei and 9 parts of ung, cereum; 
externally generally as an irritant salve. 

4. Emplast. mezerei cantharidatum — ^Druot's plaster — 30 parls of can- 
iharldcs. :o of C. nieierei, 100 of acetic ether, 4 of sandaraca, 2 each of 
elemi and colophoninm, 20 of colla pisciuni, then distilled water and 
spirits. Used as a blistering plaster. 

-Cardol — Cardoleutn. — Cardol is the blistering agent from the nut- 
like fruit of anacardium occidentale and seraecarpus anacardium, . 
which is generally found in rommercc. mixed with cardoleum pmriens 
and cardoleum vesicans. Pure cardol is a yellowish, odorless mass, 
not soluble in water, but soluble in alcohol and having the foUoning , 
composilion: CsiHtoOj. Internally and externally it has effects similar ) 
to that of cantharides. but in drawing a blister it is said to cause ' 
pain, while it keeps the blistered surface suppurating for a long 
(Bartels). - 

Cardol has hitheno been little used in practice. The advantages which ' 
Bartels and Frerichs claim for it are said to be overbalanced by the very 
severe local effect which it produces. It is only used externally, for 
local purposes, like cantharides. It is applied to the affected portion of 
the skin with a brush. 

To this group belong the resins of 
are much weaker in their action than 



CATHARTIC AROMATIC DRUGS. 

To this group belong all of [he vegetable cathartics 
which have been tised for a long time, and in which the 
active ingredient is an acid such as is found in senna; this 
is a glucocide cathartic acid. In jalap root, the anhydride 
resinous acid, convolvulin, jalapin, and elaterin; two glu- 
cocides, which resemble rheinic acid, and which are prob- 
ably aromatic bodies, aloin (aloetin), and colocvnthin, and 
finally castor oil and croton oil acids. All of these acids 
which have an unknown chemical constitution exert a 
cathartic effect, owing to their exciiing action upon intes- 
tinal peristalsis. 

The pure acids are never used, although all have been 
chemically isolated, but always in the nattiral form in 
which they occur; here they are mixed with niunberless 
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other ingredients. These natural drugs, then, must re- 
ceive thorough consideration at our hands. 

The older classification into eccoprotica (piirgativa, lax- 
atitia) and drastica, as well as the classification of Radzie- 
jewski into mild and strong, or that of KShler, according 
to their solubilty in various fluids, have been proved to be 
more or Jess untenable by recent investigations. 

GENERAL PHYSIOLOGICAL CONSIDERATION, 

1. Concerning the cause of the cathartic action. 

According to the present somewhat limited investigations 
of Liebig. Buchhcim, Thiry, Raciziejewski, H. Koehler, 
Moreau, and Lauder-Brunton, we can lay down the fol- 
lowing reasons as the cause ni the increased quantity 
and more fluid condition of the faeces, and the more 
rapid peristalsis ivhich result from the cathartic salts. 

The increased strength and rapidity of the peristaltic 
intestinal movements is probably the cliief cause. 

Radziejewski made intestinal fistulae in the ascending 
colon, in order to compare the intestinal peristalsis as it 
occurs in the normal condition, as compared with its occur- 
rence in the same animal under the influence of cathartics. 
He found that in animals in whom no cathartic had been 
given, the action of the colon began ij-a^ hours after the 
first introduction of the food; so that in this time the peris- 
taltic movements have extended from the stomach to the 
colon. These peristaltic movements last for a half hour, 
with intervals of five minutes. Later on the intervals be- 
come longer, and after six hours the intervals are several 
hours in length. If strong cathartics were given, the dis- 
charge from the fistula set in more quickly, and more often. 
Radziejewski also found that after a meat diet, in cami- 
vora, where the passages set in quite rapidly in dogs with 
colon fistula, similar dogs, who had no fistula and no 
cathartics, had no action from the bowels for three to five 
days. So that in the normal condition there is agreat slow- 
ing up of the peristaltic movements in the colon and 
rectum, while under the use of cathartics, there is even a 
passage of fasces from the anus in a few hours. Thus it 
has been positively shown that cathartics hasten the peri- 
stalsis in both the small and large intestines, but that the 
increased and more rapid fascal evacuations are probably 
due to increased peristalsis of the large intestine. 
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. bM detcmiaed whether cathartics cause a 
o ifac intestinal capiUaries, aod into the 
, thus aceouniiag fur ibe duidity of the ffcces 
cathartics have been taken. Fonnerty this was 
taken as such a maner trf course, that 00 one sought for a 
proof. It itas, tbenefore, much to the astonishment of all 
when direct investigatioa showed that such was not the 
case. Thirr severed a portion of intestine from the rest of 
the canal, withoat disturbing the nervous or vascular sup- 
ply of this portion. One end was allowed to remain in, 
sewed up in the abdominal cavic^, the other end was 
fastened to an opening in the abdoniiaal wall. Into this 
portion of the intestinal canal, both he and Radziejewski 
and Schiff introduced croton oil, senna, aloes, jalap, and 
magnes-sulphate and sodium-sulphate, and found that none 
of these caused a transudation into the intestinal canal, or 
increased secretion of the normal intestinal juices. Moreau 
and Lauder-Brunton, however, assert that they did notice 
such an increase. Moreau saw an increase in the intesUna,! 
fluid follow the cutting of the mesenteric nerve supplying 
the affected portion of the intestine; he was unable, how- 
ever, to determine whether the fluid was serum or normal 
intestinal juice. It might be supposed that the stronger 
cathartics paralyze the same nerves which Moreau cut in 
his ejtpei'imenis, and thus cause an increase in the fluid of 
the intestine. Radziejewski repeated Moreau's experU 
men ts, and confirmed them; but, on trying croton oil, he 
came to the conclusion that the watery constitution of diar- 
rhseal stools is not due to transudation or hypersecretion. 

Even the analysis of the fsces gave no positive proof, 
for there did not seem to be any characteristic or decided 
points of difference between the composition of normal and 
diarrhceal passages. Normal fasces (flesh) in dogs have an 
acid reaction, and contain cholesterine, cholalic acid, fat, 
soaps, indol, and albumen, with properties resembling those 
of peptone; perhaps, also, leucin, laurin and mucus. The 
average quantity of water is about 52 percent, that of ashea 
on an average 1 1.9 per cent; that of the potassium is much 
larger than that of sodium (probably because the diet is 
richer in potassium), Normal human fieces are also richer 
in potassium (Fleitmann). Diarrhceal faeces do not differ 
much from the normal, except that they contain more 
water (after Epsom salts, 85 per cent), and moie sodiutn 
than potassium salts. There is seldom any bile in' the 
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fasces, except after calomel — never after senna or Epsom 
salts. After the use of the latter agents, almost all com- 
ponents which point to some action upon the upper intesti- 
nal canal (duodenum) were wanting; while, after calomel, , 
the products of pancreatic digestion, leucin, tyrosin, and 
peptone, were entirely wanting. Vegetable cathartics gave 
rise to the presence of a saccharifying ferment; after senna 
even a peptonizing ferment cotild be seen. Peptone, 
leucin, and tyrosin were found even after vegetable ca- 
thartics; after castor and crotoii oil, undigested food 
materials, such as meat, could be found. 

From his many experiments, therefore, Radziejewski 
concluded tiiat cathartics do not cause increased transuda- 
tion and secretion, but that the absorption of Uie normal 
intestinal fluid is prevented on account of the increased 
rapidity of intestinal peristalsis. Dianhceal stools arc 
therefore nothing more nor less than the unchanged con- 
tents of the small intestine, and it is proper to consider the 
matter in this light, namely, that when a mass consisting of 
fluid and solid portions is rapidly propelled through along^ 
tube of uneven surface, the fluid portion will come out first, 
while the more solid portions remain in the intestine for a 
longer time and fastened to the intestinal mucous mem* 
brane. In this way, we can account for the fact that even 
the strongest cathartics do not often bring out with the 
faces undigested food substances. The quantity of the 
fluid cannot be taken as a proof that transudation does 
take place, for according to Kuhne the normal juices secre- 
ted by the pancreas and intestine would yield a larger vol- 
ume of fluid than is passed out in the most profuse diar- 
rhcea. It is because these juices are rich in sodium, that 
diarrhtcai passages have also a predominating quantity of 
sodium salts. It is true, however, that after diarrhoeal pas- 
sages the blood loses in the amount of water and salts 
which it contains, but this can just as well be explained 
by the failure to absorb water and salts from the ' 
as by the supposition that these constituents are lost by 
transudation. 

Brieger's recent investigations upon isolated loops of 
small intestines give the following results: i. The intro- 
duction of 20 per cent solutions of Epsom salts into the^ 
loop, was followed in several hours by the filling of the 
cavity of the loop of intestine with a light yellow, alkaline 
flui<} containing strings of mucus, intestinal eptthelt 
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[ undricd corpuscles, but no red blood globules; the 
[Ocous membrane had retained its normal paleness, so 
[t the cathartic salts would appear to abstract water from 
e wall of the intestine, when they remain in contact with 
jior some time; they also stimulate tJie intestinal glands , 
ir increased activity. 2. After the injection of calomel, 
lOna, rhubarb, aloes, and castor oil, the intestine remained 
^pty, and firmly contracted, while the mucous mem- 
'fane was not congested, so that Brieger, like Radziejewski, 
^lieves that the cathartic effect of these salts depends 
>n the increased peristalsis which they produce. 3. After 
the injection of croton oil and coloquinten extract, the 
fluid collected in the intestine was bloody and after the 
latter cathartic the mucous membrane became strongly 
diphtheritic, Brieger therefore asserts that the latter acts 
like group 2 in small doses, while in large doses it pro- 
duces an inflammatory exudation and hypersecretion. 

Increased intestinal peristalsis can be caused by the ■ 
cathartics in various manners. Every localized irritation 
of the intestinal nerves causes a reflex irritation of the 
sympathetic intestinal ganglia, and as a result increased 
peristalsis (Traube). When croton oil is given internally, 
diarrhcea is produced even when the croton oil is still in 
the stomach (Radziejewski), and if both vagi be cut, cro- 
ton oil no longer acts as a cathartic (Wood). Some of the 
cathartic drugs therefore do not act locally but through 
the vagus nerves, in a reflex manner. Other cathartics 
(jalapae elaterium, etc.) can only act after having come in 
contact with the bile, and after having been dissolved by 
the latter, (Buchheim, H.Kohler); in these therefore the in- 
creased peristalsis of the intestine is probably due to a 1 
direct irritation of the intestinal wall and its ganglia. Since 
in isolated loops of the intestine the local irritation also j 
passes from ganglia to ganglia, it is scarcely necessary to 
conceive here a reflex action of the intestinal ganglia, . 
although we have no proof to the contrary. 

The colicky pains produced by laxatives are probably ' 
due to a spasmodic contraction of the intestine; this is for 
many reasons more probable, than the idea that abdominal ' 
pain is due to direct irritation of the sensitive nerves of ^ 
the intestine, or is the consequence of acatarrhal inflamma- 
tion of the intestinal mucous membrane, for croton oil and 
other cathartics cause pain before they have reached the 
intestine, and before, therefore, the sensitive nerves could ._ 
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have been irritated or the iniestinal mucous membrane 
in flamed. 

i. Further effects of cathartics upon other parts of 
body are as follows : The sLronger cathartics cause loss of 
appetite and digestion, although it is uncertain whether 
tliis is in consequence of a diminution in the amount of 
gastric juice secreted or an alteration in digestion. 

As above stated, the blood becomes poorer in water and 
salts, in consequence of which it withdraws any water thai 
may be present in the tissues and cavities of the body. 
The general symptoms resulting from cathartics such as 
weakness, etc.. may be due to the changes produced in the 
blood. 

The long continued use of cathartics was followed by 3 
condition similar to that produced by hunger; there was a 
dimunition in the fattydpposit of the body; the albuminoidj 
tissues however are unaltered by the cathartic salts (Voit,)' 

Several vegetable cathartics are also said to have an effect 
upon the nervous centres after they have been absorbed.) 
We shall say more concerning this point, under the respecr 
tive cathartics. 

THEKAPEUTIC APPLICATION. 

Here we shall give the circumstances and conditions in^ 
which the drastic purgatives are to be preferred to the ordi- 
nary cathartics. 

First, in certain forms of constipation; thus in so-called 
habitual constipation, when it is due to deficient peristalsis 
of the intestines (large); generally caused by the habit of, 
keeping the stool in the rectum, and thus blunting the irri- 
tability of the large intestine; also when, although the; 
normal intestinal peristalsis is present, the muscular contrac- 
tions are not strong enough to propel the contents of the 
gut downward. In these cases we should prefer, in addi- 
tion to regulating the diet and using massage, giving those 
cathartics that have a special irritating action upon th<^ 
large intestine; such are irritant enemata, aloes and coli> 
cynth. Here the methodical use of saline cathartics is jus( 
as useful, but the latter have the disadvantage of readily 
interfering with digestion when taken as a daily laxative. - 

A further application of the very strong cathartics 
(croton oil) is when the constipation is due to a contraciioa 
of the lumen of the intestinal canal; (such as is caused bjj 
internal and external hernia, intussusception, organic clos<l 
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growths, etc, etc.). But this method of Ireatment 

great care; often it cannot be used on accouQt of 

diagnosis; ol'ieo because of vomiting. It should 

when the obstruction has lasted some lime, and 

peristaltic movements are apt to tear the gut. 

ed, experienced physicians have even prohibited the 

these cathartics in ileus, intussusception, etc., first, 

their utility has not been proved in the former 

while there is liability of the intussusception being 

;d by their use. We can also add that for many 

have acted in a similar manner, and have had no 

ev^l results than when we did use croton oil, etc. 

istics are used with excellent results when the con- 

I is due to large collections of hard {feces in the 

The constipation which accompanies chronic dJs- 

of the cord and brain, is well treated by drastics, 

croton oil especially has gained a great reputation in 

eatment of the constipation of chronic lead poisoning. 

in forms of diarrhoea, such as those accompanying 

itestinal catarrh which are due to and kept up by 

la] tngesta, are sometimes treated at first by purga- 

purpose we should use castor oil, rhubarb, 

lomel and the salines. 

purgatives are very much used in the treat- 
tory affections, or simple congestive condi- 
of certain organs. Here they answer many indications: 
"ike the salines, they prevent (by more rapid peristalsis) 
isorption of certain assimilable materials and sccrc- 
"ucts, thus exerting an anii-inflammalory action. 
idly, they diminish the blood pressure by diminishing 
« water of the blood {see above), and finally they exert 
an effect similar to that of the epispastics upon the skin, 
namely, acounter-irritant action exerted upon the intestine. 
They are thus used in inflammatory affections, especially of 
the brain and spinal cord, when there is constipa- 
tion which can only be relieved by these cathartics. They 
are also used in congestions and hemorrhages of the brain. 
The milder drastics — ^e. g., senna — are given in the earlier 
ute nephritis, and also in the phlegmonous, 
itous) puerperal peritonitis, as the experience 
les has taught, in order to produce a thorough 
In the inflammatory affections of the respir- 
generally succeed with the saline 
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(parenchyn 
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■remedies, and calome! and castor oil. 
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Dra&tics are often given in combination with the cathartic,'^ 
salts in order to withdraw fluids from the body. Thus ifi< 
dropsies, when the kidneys do not excrete the water at all. 
or ID insufficient quantities; in these cases, however, 
phoresis is much more effeciive. Also when we wish 
reduce an abnormaily high pressure in the vascular systi 
in chronic nephritis with urtemic symptoms and th 
consequences; also in acute inflammatory effusions. In al 
these cases, as wc have shown above, the drugs act by causi 
ing increased peristalsis and thus preventingthe absorption! 
of intestinal fluids; as a result of which, the abnormal coli 
lections of fluids are absorbed in order to supply the neces- 
sary fluidity to the blood. 

Drastics arc used in all other cases wherever an energetic 
laxative is necessary; also in the purgative treatment of^ 
lues veneri, etc. 

Experience has taught many circumstances in which the5< 
remedies must not be used at all, or only under very grei ' 
precaution. These conditions are all acute inflammatoi 
affections of the digestive canal; menstruation; a tendenc 
to uterine hemorrhage; pregnancy; hemorrhoidal tumoc 
which readily bleed; collapse and great anjemia; finally, 
a tendency to diarriicea. 

Senna leaves and catharlinic add. — The chief active cathartic prindp' 
of senna leaves, (folia senna:, from cassia kniliva) is. according r 
Kubly, a non-dial jtzable, noncrystallizable body Tesembling agluct>^ 
and being an acid, caihartinic acid (CiisHmNtSOul which occurs ift -^^^^ 
leaves, partly free, but for the most part combined wi th calcium and m. 
nesium. When boiled with acid, the cathartinic acid is decomposed h 
grape sugar and a new acid, calharlogenic acid. Inaddilion to call; " 
acid senna leaves contain a coloring matter allied to chrysophanic 
also a sweet, no n-fernieii table body, calhattomannite; also sevelj 
unknown glucocides. scnnapicrin and sennacrol (Ludivig's), also Ealta't^ 
the vegetable acids. 

The addition of alkalies to senna preparations weakens them, ' 
acids strengthen the senna action (Kubly.) 

PhysieiegUal Action.— rare cathartic acid at first bas no acid taslev 
but later on a puckering acid taste, and causes abdominal pain ar 
diarrhcca in even very small doses o. I grm Its further disposition in II 
organism is unknown: but it appears to be absorbed into the blood, u 
thence into the milk, for the milk of women who have taken senna 111 
a cathartic effect upon their children at the breast. 

The coloring matter, ivbich is similar to chrysophanic acid. accordin^,l| 
Martius, passes into the urine fifteen minutes afier it has been taken. -^^^ 

The effects of senna leaves are best known; they have a bitter lu 
and peculiar odor. 

Senna leaves produce an evident effect only in doses of 0.5 grm. H 
over. Doses of 5.0 grm, are followed by a discbarge of flatus. K 
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■s afterward dark fxcal masses, without pain. Doses of lo.o grai. 
SrefoIIowed in same people b; nausea and even vomiting; but generally 
there is only rumbling in the abdomen, discharge of flatus, and after 
three hours, fxca! passages accompanied by much abdominal pain, fol- 
lowed by several other passages in the course of the next one or two 
boars. These passages are somelinies fluid, sometimes semt-solid, and 
In dogs contain on an average eighty-five percent of water, and sodium 
Balta and albumen, but never bile (RadziejecTski). The pain in the abdo- 
j aaea and thf diarrhcea may last twenly-faur hours, and during thai time 
.<^eie is disturbed appetite. The peristalsis of the small intestine is dl- 
Mbinlshed, while that of the large is increased (Nasse). InBammatory 
^iooditions of the intestinal mucous membranes have not been olraerved, 
"When the cathartic effect has parsed over, there is generally only nor- 
mal movement from the bowels, and not as after many other cathartics, 
tenstipation. 

Martins asserts that senna temporarily slows the pulse. 
. Large doses are said to increase hemorrhoidal or menstrual hentor- 
,. rhage, and even to produce contraction of the pregnant womb. 
, The direct injection of senna infusions into the blood of men or ani- 
I teals causes vomiting and diarrhcea. 

j Therapeutic Applicalwn.—Seaaa, is one of the most frequently used 
'oathartlcs, because it possesses the advantage of not causing after-con- 
^.stipation, acts certainly, and does not, like many of the drastics, cause 
laSammatiou of the intestine or hypercalh arsis. We have already given 
the general indications for the use of this drug, and when it should be 
preferred to other cathartics. 

JOniagf mid Priparathns. — Acidum cat har tin! cum e senna. It has 
been possible to isolate this acid with about four per cent of potassium 
and magnesium salts; its therapeutic effects are certain, and not dis- 
turbed by any extraneous symptoms. It is in the form of a powder, 
^sily soluble in water, tasteless, and is always given to adults (from 
^ O.S5-G.4 grm.) Children fromo.12-0.2 grm. internally. 3, Folia sen nte, 
(rt>m 0.5— t. 5. to cause a simple movement from the bowels; for a strong 
I putative action, given in infusion or powder, and often combined with 
other agents. 3. Fotia sennx spiritu extracta. one part of senna and 
foor of alcohol; said to give least pain in its action; dose like that of 
»enna. 4. Species laxanles St. Germain, St. Germain tea, sixteen parts 
' of No. 3, ten of flores sambuci, live each of fruclus fcenlculi and anise, 
and three parts of potass, bilart. pumra. In infusion, one teaspoonful 
to a cup of water. 5. Pulvis glycyrrhizx compositus, pulvis pectoralls 
Kurellffi, two parts of senna leaves, two of radix glycytrhiza;, one part 
each of fruclus fceniculi and sulphur depur. six parts of sacch. albissi- 
muin; a good cathartic even in children up to a teaspoonful. 6, Eleclu- 
arlum e senna, ten parts of folia sennte, one of fructus coriandri. fifty 
' ot syrup simp., fifteen of pulpa tamarindorum depur,; also much used; of 
'a greenish-brown color; best given pure in teaspoonful doses, or in mix- 
tares. 7. Infus. sen n K com po si turn aqua laxativa Viennensis, two parts of 
folia sennie, twelve of water, with the addition of three of nalrokatium 
tartaricum and three of manna; nauseous in taste, of a brown color — 
dose JsB— in children 3 i-3ii. 8. SVrupussennE cum manna contains 
folia sennas, manna, fructus foEniculi and saccharum; in children, ten 
drops to a teaspoonful. 

Rhubarb root, radix rhei — the root of many forms of rheum (palmatum, 
, compaciam, emrodi, eic) growing in China; the best Idnd 
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was formerly imported from Russia or China, now only trotn China., 

Tbe active principle is an amorphous acid, very much like if not identical 
wilh the cathartic acid found in senna. The chrysophanic or rheinniC 
acid, which when heated wilh saltpetre is converted into tetrajiitrochlT~ 
sophanic acid, is present in very smali quantity, and is not CBthactlc in 
its action ; it is, therefore, improper to consider this as the active prilicl 
pie in rhubarb. Chrysophan, phorelln and emodin found in rhubub BI 
of little importance: but the rheum tannic acid which when bailed wit 
mineral acids is converted into ([rape sugar, and ihc above chrysophanil 
acid is of more importance; there is also potassium oxalate. 

Physiological AcHoH. — These ingredients produce varying restlltn U 
different doses. 

In small doses (0,05-0.3 grm.) the effect of the rheum tannic ai 
most marked; It prevents abnormal decomposition of tbe food ii 
stomach, and in catarrhal gastritis prevents nausea, eructation and ditf 
rhcea. In healthy people it does not improve the appetite, altbougt 
there is very slight constipation, 

In larger doses (0.5-1.0 grm. in quickly repealed doses, or 2.1 _ _ 
in single dose) the eSecls of the cathartic acid are first felt, prodttcia 
frequent soft fieculent stools, wilh colicky pains, in from five to ten hon^^ 
after the taking of the drug. As soon as this acid has passed out of tl 
intestine the tannic acid which remains aubsequenily produces a s" ' 
amount of constipation. 

Tbe absorption of the chrysophan and of tbe ctirysophanic acid ID 
the blood, causes ibe secretion to become intensely yellow; thus tl 
sweat stains the linen of the patient; the urine takes on an icteroid bu 
as docs also the milk and fieces. Ttiig discoloration of the ftcces l«d t 
the belief that rhubarb is a cbologogue cathartic. 

Thtrtipenlic Afptication. — In small doses rhubarb is very much used e 
a digestive ionic, and a constipating nremedy in various forms of dia 
rhcea. Its 6rBl appHcalion is like that of the hitter aromatic appetiied 

»ith the dyspepsia there be at Ibc same lime dianbizai then rhubal 

Id be preferred. This good effect upon tbe digestive funclions lea<j 

s frequent use in the dyspepsia which accompanies scrofnla *' 

ts; so, also, in the chronic diarrhceas, which sometimes occur 

f these diseases, rhubarb is a good remedy, although it is useless in aci 

diarrhceas. It may also be used in tbe diarrbcea which remains after K 

Th bas run its course. It should, of course, be p 
ferred to other remedies when there is at the same time some 
live disturbance. It is, however, only successful in ihe slitter cases 

Rhubarb is seldom used in large doses for chronic constipation, I 
only when we wish a cathartic effect upon a single occasion, and nbel 
il is necessary to disturb digestion as little as possible; thus in 
atipation of convalescents from acute diseases, also in that of ai 
t^cacheclic individuals, also in children. Sometimes, however, the dni 
:^ts mell in cases of chronic constipation, and there are cases of hypl 
Wndriacs, who chew pieces of rhubarb root for their habitual consl 
In jaundice, rhubarb is very much used as a cathartic. althoti| 
lOt believe that in ibis diseaee it possesses any extraordiaa; 
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Rhubarb is often taken in substance, either in small pieces 
fpiOa cat out of the root. 
tKxtraetum rhei~a dark-brown powder — slightly soluble in water, 
B doses — O.OI-O.B5 or 0.3-1.0 in pill form. 

B, Exlractum rhei composilum (extrai^tuin catboUcum. s. pancbymago- 
jf J ofcxtraclum rhei, i of aloes, I of sapo jalapjnus to 4 parts each 
iner and alcohol; a dark-brown powder soluble in water, used only 
|E-tetbartic in doses of from o.i-i.o in pill. 

Tinct, rhei aquosa, infusion rhei aquosum. loo parts of radix rhei. 

If kali carbonicum, 30 of borax powder, and 850 of aq. dest., 100 of 

VA, 150 of aq. ciDDamomi; reddisb-brown drops. Little used and 

[rticable as a cathartic. Used, however, as a stomachic tonic in 

_ I, 10-15 drops; in adults in from i to a leaspoonful doses. 

bTind. rhei vinosa, tinctura rhei Darelii, vini rbei, S parts of radix 

Ha parts of cortex fnictus auraniii, i part of fructus cardamoni, la 

I aibissimum, Vj 100 of vinum xerense; is a yellowish- brown 

h'given only in digestive disturbances, and to be avoided in children 

^e doses on account of the wine which it contains; from 10 to ao 

1: in adults ^1 teaspoonful. 

jSyrupus rbei, 12 parts of radix rhei, 3 of cortex cinnamomi, i part 

ssium carbonicum pumm with waler and sugar; reddish- brown; 

I a cathartic in teaspoonful doses in children. 

^Pulvis, magnesia; cum rheo, pulvis pro infantibus, pulvis anlacidus, 

E children powder, bo parts of magnesium hydricocarbonicum, 40 

lllosacchanim fieniculi, 15 parts of radix rhei; used as a cathartic in 

n the point of a knife. 

x — cortex rhamni franguls, from rbamnus frangula:; acts like 
d senna; used in infusion, 15.0 ; 150,0, with the cathartic salts 
fio.o) and in aromatic syrups, [ablespoonful doses. Fructus rhamni 
cathartics in Ihe form of the syrup rh. c. s. spina cervini s. doraes- 
[icua, in tea or tabiespoonful doses. 

Jalap Root — Radix Jalapie— Jalap root is from Ihe Mexican convolvu- 
I Ins purga. By extraction with alcohol, the olliciiial jalap resin (resina s. 
exiractum jalapx) is obtained. From this again we get the strongly ca- 
thartic convolvulin CsiHtoOit, a colorless, odorless, tasteless gummy 
mass, which is probably the anhydride of an acid convolvutinic acid, into 
whicii it is converted when treated with alkalies. The residue of the jaiap 
nsln, gamma resin, is also slightly cathartic. In another jalap root, 
convolvulus orizabensis, there is the jalapin CiiHitOn. which closely 
lesembles convolvulin. 

Physiotogicai /it/ii»».— That convolvulin is the chief acting substance, 
can be seen from the fact that it has a cathartic action in 0.1 grm. doses, 
while convolvulinic acid and gomma resin have a cathartic effect only in 
o.s grm. doses. 

For the production of this effect, the presence of bile is necessary, 
which acts upon the jalap, (Buchbeim, H. ICjihler), When injected into 
the blood it does not occur. 

Small doses (0.5 grm. of the root, 0.2 grm. of the resin) at most give 
. rise to a slight cathartic action. Larger doses {i,o-a,o grm. of Iho root, 
o-S-l.o of the resin), after 30 minutes, cause nausea, which may even be 
followed by vomiting, and after two hours, by abdominal pain and ca- 
tharsis, but not by any tendency to constipation. The liver, and still 
more the intestinal glands, are excited to stronger secretion (Rutherford). 
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Very [arg* dases caused death in animals iritfa sympLoms ot gaslnv 

Thtraprutic Apptiialion. — The indications for the use of jalap are those 
generally given for the drastics. It is much used (in combinatia 
calomel), because it leaves behind no conslipation, and tn chronic 
paiion because ils long-continued use does not result in adiminutio 
ratharlic power. It has no special advantage in certain conditions, and 
even in helminthiasis, nhere it was formerly given as a specific, it oitlyi 
acts like all other cathartics. Jalap must be avoided in inflammatory 
affections of the intestinal canal even more than senna, because ' ' - - 

Dosagt and Pnpaialions. — i. Radix jalap^e, as a purgative in from 
0.5 to 1.0. If we wish to produce a strongly cathartic effect i.o-a.ogrm". 
in divided doses, at short intervals. In children, half the dose, 
often with the addition of aromatics. 

s. Resina jalapx s. extractum jalapx spirituosum, in half as 1: 
as the root, in powder or pill. 

3, Sapo jalapinus. 4 parts of sflpo medicaius and 4 of resina jalaps^ 
with 8 pans ot spirit, vin. rectifical. Given like the resin, but preferred 
where the jalap is to tie continued (or along lime. From o. t to 0.3 in pill, 
for long continued use, to produce a strong effect. 

4, Tinct. jalapx. e resina is superfluous; from 10 to 20 drops. 

5, Pilulje jalapa;, 3 pans of sapo jalapinus, I part of tuhera jalapz; 
3-6 pills per dose. 

Appendix. — Radix scatnmonife, from convolvulus scammonia; the 
contains jalapin. which are chemically and physiologically almost jdeo- 
tical with convolvulin, also radix jalapx orizabensis. Similarly, gul^ 
gambogia (gummi gutti — Siam gutli) acts like the dried milk juice oi 
garcinia morclla; contains a resin acid. Gambogtc acid produces catharsi* 
(provided there be bile in the intestines) in 0.1-0.3 groi. doses.- In 
larger doses it Causes vomiting, and in the largest doses gastroiatestiaal 
inflammation. Therapeutically It has no advantages. Dose, from o.oz tor 
o.z (ad 0.3 pro dosi; ad 1,0 pro die), in emulsion or pill. 

Aloes. — Aloes is the juice of the Sesby leaves of the various kinds of 
aloes — aloe capensis, socotiine and hepatica. The cathartic effect is 
due to aloin. diHiaOi, which can be found by extraction with water and 
evaporation in a vacuum; it is then formed into small colorless crystal! 
of a sweetish-bitter taste; the great mass of the aloes is alogtin, which i 
also strongly cathartic. Aloin is soluble with difficulty in cold waiefr 
and alcohol; readily in hot water, in which it is changed to ■*"' " " 
phous aloStin. Under the continued action of nitric acid, it is 
like rheinic acid (see rhubarb) into letranitro chrysophanic acid. Il be- 
longs to ihe aromatic compounds, for in melting caustic alkalies, Jl il 
convened into paraoxybenzoic. acetic, and oxalic acid. There is alBO, 
in aioes, a resin which is soluble in water, namely aloes resins whlcll 
also possesses weakly cathartic properties; there are also gallic acidi 
albuminoid substances, and fat. 

In aloes therefore the active ingredients are in excess. 

Physiological Action, — Aloes only has a cathartic action whe 
comes in contact with bile in the intestines (Buchheim). Accordii 
Wedekind, il does not cause catharsis when the biliary canals have 
closed and ihe stools arc while; Cube also confirms this. Even solution*, 
of aloes injected into the rectum only had a cathartic effect when they 
mixed with ox bile. Aloes has a disagreeable taste and odor. We ' 
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Lo coaina tlw fact Ihal smaJI dosrs (o.oi-o.oj grins ) si 

; sppetiiF- la laiKcr doses (o.i-o.; grm.) ii catis«s pnictBtton, < 
feeUng ot pressbiT in tlie stosudi, and. ifii to bfiecn bours aflcr lis ab~ 
sorptiox. stveial soli, dmtk passages with or nithoul abdominal pain. 
Even 1.5 gnu. doses take > half day to prodace anf effect, and then 
catise more pain, and (be passages are more fluid than from smaller doses. 
The cathartic action, however, varies in different individuals. Il is ques- 
tionable whether (be drug ever increases ibc biliary excretion. Its long- 
continued use does not result in the paLent becoming accustomed to the 
drag, but the dose can even be diminished afiera time, and yet correspond- 
ingeffccts produced. According to older writers the use of aloes causes a 
fluxion of blood 10 the pelvic cavity, especially to the Icidneys and tnie 
pelvic organs, so that hemonboids. menorrhagia, and even abortion, 
together with increased semal desire and strangnry, may result. The 
effects of the purely active ingredients of aloes have not yet been well 
studied, but it appears that the aloin and aloglin are absorbed into the 
blood and passed into the secretions, so that then the milk is cathartic 
after aloes has been taken. 

Tktrapiutie ApplicaSisa. — Aloes is a much used cathartic, and experi> 
ence has very properly indicated a series of conditions in which it should 
be preferred to other drugs. First, aloes should be used where we have 
chronic constipation, because it does not impair digestion (in small doses), 
and because it can be taken for a. long lime without any increase in dose. 
Experience has taught thai the existence of hemorrboids. with tendency 
10 bleeding, general plethora, chronic uterine, and menstrual disorders, 
which may result in hemorrhages and pregnancy, are contraindications. 
* It is a good cathartic when old hemorrhoids have ceased bleeding, and 
we have as a result headache, mental depression, feeling of pressure in 
the epigastrium, etc. Since the time of Stahl aloes was much used, and 
hence often misused in these conditions. To day, however, when we no 
longer attach such importance to the old views of stasis of the portal 
system and concealed hemorrhoidal affections, aloes is no longer as much 
used in this direction. 

Daiagi and Prfparations. — I. Aloes from 0.2 lo 1.0, best In pill form. 
3. Extraclum aloes, a yellow-brown powder, but slightly soluble In water; 
the cathartic effect is somewhat uncertain. The dose is half as large (M 
aloe. 3. ExL aloSs acldo sulphunco correclum; superfluous and without 
advantage. 4. Tinct. aloBs. i part of aloH in 5 ofspirit, vlni. reclifical., 
from 5 to 30 drops, 5. Elixir proprielalls paracelsl contains to 34 paru 
of spiritus vin. rectiScat. and 2 parts of acid, sulphrlcum ditutum, 9 paru 
each of aloe and myrrha, and i of crocus, a dark brownish red, clear 
liquid, in from i to I leaspoonful dose as a stomachic tonic, G, Elixir 
ad longara vitam, Tinct. aloes comp, contains g parts of aloS. i each t»( 
gentian, rhubarb, zedoaria:, crocus, and fungus laricis; also in from \ to 
I leaspoonful. 

Colocynth, — a. Fructuscolocynlhidis. from Ihe cucumber like cytrullm 
colocythis. This contains an amorphous (but cryslallizable), noluble, 
bitter glucocide colocynthln. CiiH.,Oii. 

Physiolegical Action. — Colocynlh is one of the strongest cathartiCB, 
even in 0,06 grm. doses. It produces exceedingly watery paMagei. 
(Rutherford says it increases the excretion of bile and the secretion of 
intestinal glands). In larger doses il may cause bloody pauages and 
gsclroinlestinal inSammnlian. Even nephritis and cytltltis, and gcnenl 
nucolism, have been said 10 have been produced under itl UM. 
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CaMor Oil and Crotoo OiL — Aicmifing 
fron (ke g^rtoiifes can be diviiled. £rtia a pfcM i—w J n gkal waadfoj 
into IWD gmapi. While the fatty acid and aorfic acid — ' ~ 
loofced Bpoo a* (ood Mitaaanrra. Ac canoe and cratoa oil 
iMfc iatpnnaiice. Of nmne Ibey peases ataarj ctw i a ical 1 
n coatmtm oidl iIk faU; acidi to whicfc tber owe their oitv 1 
mddJMirrtlaiMMulifpuxbeclrccddes. ThorglTCcndcsaicas 
aa llMae of Ibe &m (loap; tnt tbeir free acids possess the 
■fcctf coiable salt! hare die mne acure prapenks. Tbit ciec o mp oaw— 
isprothiccd by Ibc pancreatic juice, whi^ fas the p tu |j ei l 3 ofdcc n i p oa- 
'■CallfMtitralfauiiitoglyceriDcaBdaicids. Now the free castt» and croton 
iH add* cao act upon the intestioal mncons laeaibTanje. CrotoD oil acts 
Bpoa the skin aiKl mucoos roembiane of the moath. phairnx, and samt- 
ach, becaUiK in these places its acid a set free bjt a fenDtnt tBiichtacinl>. 

Castor Oil — Oleum Ricini. — This is aa cnl denced fraia the seeds of i£a> 
ricinn* commtinis; it is a thick, odorless oil, soLable in alcohol and 
ether. The chief loosrimerit o( castor oil is the glyceride of neJaoKc 
acid, C,>Hi,Oi. In additioa. there arc uarces of stearin, palmaline aod 
cfaolesleiiae. The glyceride of castor oil is inactive. It is oalj irtKia 
the latter is (tecomposed in the intestioe thai it becomes actire. Paator 
oil tee<U are much more cathartic than the oil. 

Pkytitilogical Action. — Castor oil has at Gr^ a mild, lalei, a shaip^ ^''^t 
taste. This bad taste of the oil may cause nausea and Tamiijii(i Ibe 
adiKlion of flavoriog agents may mitigate the bad taste. 

A dose of 15.0 10 30.0 grm. is sufficient 10 prodncc in adolts sevsal 
fitud facal passages wiihoat abdominal pain. If mach fxces areprcseiM 
in ibe intestine, then Buchheim finds neither castor oil nor its decomposi- 
tion products discharged «itb it: under other drcamstances the oil or its 
derivatives are found in [be stools (Golding Bird). 

Continued use □( the oil interferes with the appetite 
Seven poisoning is generally due to impurities and not to the oil : 
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c effect is also produced by injeclLon of the drug ii 



1 the 

"itri^utic Afflicatien. — The properly which this drug possesses of ' 
1^ certainly without irritating liie inlestine is the cause a( its frequent 
" unt of its ill effect upon digestion it is not a good remedy 

be used for a long time as a purgative, but to produce a' 
is the remedy par excellence, lis chief value consisMt 
ied not only in metrorrhagia but in inflammation of] 
genital orgatis, kidneys, and direct inflammatory conditions □{ the 
itjnes. Thus it is given nhen foreign substances and indigestible 
fiave irritated the alimentary canal and caused gascroenteritiE. The 
lation of the irritating substances causes a cessation of diarrhceaaod ' 
"'hen a cathartic is necessary in dysentery or typhoid, then 
catorael ace the only ones allowed. It is also often given when ' 
: simple constipation of pregnancy or of the puerperal month, a calh- ; 
is necessary. It is also often used in the severe forms of coiistipa- ■ 
, such Bs lead colic, etc. Where there is a gastric catarrh it is true ., 
a clyster is preferable, but this condition is not an absolute contra- 
kation to the use of castor oil. 
^agi. — Internally from J^ to 2 tablespoonsful, pure with meat broth, . 
', tea, or aromatic oil, or an emulsion. Starke gives an agreeable 
lod for its administration: I. For children add granulated sugar until ' 
Ick dough is formed with the oil ; 3 parts of sugar are needed to t part of. ' 
. For adults a mixture of castor oil with 2 parts of pulv. 
made into boli, and swallowed with water. For clysters, 
tablespoonsful. 

■ton Oil.^Oleum crolonis, from the seeds of the tiglium officinale, 
illo wish- brown, thick oil, which, when shaken with alcohol, separates ' 

parts (one soluble in alcohol, with a sharp taste, one tasteless and 
luble). The peculiar odor of crocon oil is caused by a mixture of vol- , 
acids, acetic, butyric, valerianic, and tiglinic acids, which do not 
In large proportion in croton oil (l per cent), do not pre-exist in the 
seeds, but occur as a product of the oxidation of the non-volatile 
present in croton oil. The volatile acids take no part in the efl!ect , 
■ton oil (Genther and Buchheim), The non-voiatile acids are pres- 
in croton oil, partly in a free state, and partly as a glyceride; they 
ng to the group of fatty acids, and are, according to Schllppe, 
fie, palmatinic, myristinic, and laurinic acids. The acids not belong- 
■\^i this series are oleic and crotonic. The last is peculiar to crototi | 
the chief agent in the production of Its effects upon the skin ' 



S intestinal canal. It is probable that crt 
'g to the same group chemically. Schll] 
lains a blistering and noncathartic subs) 
c substance, is founded upon an err 
JPAytiohgical AclioH. — Croton oil has a st 
Un and mucous membranes. 



icid and ricinol acid be- 



tbat CI 



noil 



,nCB, and a nonblistedng and 
Dngly irritant effect upon the 



5ii"«.— The effect of 
tartar enietic and emeti 
skin, in Ave or ten min 
affected part which last 
ered with serous, later 
1 form blisters 



gethei 
(for CI 

skin). This ci 



upon the skin is very similar to that of 
If a few drops of the oil are nibbed upon the ' 
les they cause a severe burning sensation in the 
for hours. The skin is reddened and soon cov- ' 
lith purulent pustules, which sometimes run 10- I 
These dry up in a few days, leaving no ulcers I 
les not, like tartar emetic, cause inflammation of the true 
be caused, however, by the insertion of the oil under the 
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AROMATIC ANTHELMENTICS. ' 

1 crotonatum— (hal is, equal parts of flexible collodion ' 
3ton oil. Excellent for the local applicatioa of croton oil, because ' 
nctly localities the effecls. 

Appendix to Catharlics. 

'tamarinds — Fructus Tam an odorum.— These act like our doraestic 

I, and like Ihese contain wegeCable acids and their salts: they allevi- 

f thirst, and are slightly cathartic. The pulpa tamarind, depural. is , 

nild cathartic in febrile conditions; either pure (2-4 tablespoons- 

ir In solution. It is one ol the components of the electuarlum len- • 

i lamarindinatum, tamarind whey; to 30 parts ol 

k take I of pulpa tamarindorum depurat; more laxative than ordinary 

1 is used when we desire an additional effect. From i to 3- 

:e used daily, with regard to the usual rules in the taking of ' 

ina, — The juice of fraxinus ornus contains 70 per cent of manna 
, mannile C,Hi.O,=C.H,(OH),, which differs from the other vari- - 
)f sugar in that it is markedly cathartic, which Buchheim thinks due : 

s slight diffusibiiity. Nausea and abdominal pain'are not often seen 

;r its use. For a cathartic effect 30.0 firm, of mannite, or 50.0 grm. 

lanna are necessary. Syrupus mannx andsyrupus sennx cum manna 

la and tables poo nful doses. 

Aromatic A.ni'helmentics. 

ores Cinfe — S. sanitonici (improperly termed semina cim, or worm- 

) are the flowers of several varieties of artemesia. It contains an 

oi] which is a mixture of non-oxygenated and oxygenated constit- 

s, oletim cins Eetheream. which acts like cainphorupon warm-blooded 1 

i, but possesses no particular anthelmintic properties; it also coo-' 

mtonin, which has replaced the mother plant in practice as an 

jinlic; and which we shall therefore consider by itself. 

, Flores c'mce. from 0.5 to 2.0 pro dosi, in powder or electuary. 

i Extractum cinx, from 0.3 to 0.5; not soluble in water. 

iantoninum. CnHiaOi, presents colorless crystal, which gradually tnm 

r in the light; odorless, and almost tasteless, insoluble in cold, sol' - 

1-300) in hot water, alcohol, and ether. When heated with line pow- > 

I a stream of hydrogen it is converted into a phenol-like body.' 

[onol, C.HieO. by reduction. With alkalies the santonium decom-! 

3 form salts with santonic acid. as. for example. 2 CxiHinNaOi'l 

6 HiO.'froni which, by the addition of hydrochloric acid'and ether,. 

'c acid is formed in the shape of colorless needles, which, at I! 
in decompose into santonin and water. 
" ■lialogual Action, — Relatively small doses of santonin destroy . 
' Is lumbricoldes). At the present time we know no. 

ir snthelmluCics which have an effect at all similar 10 that of this drug, 
e other hand, much larger quantities arc needed to kill tape- worm! 

'n man also give rise to poisonous symptoms. 
e effects of santonin upon man and the higher animals arc very n 






kable. 

e santonin is almost Insoluble in water, and has only a weak, bit-. 
e, but in a solvent, such as chloroform, it is intensely bitter, 
e gastrointestinal canal it is converted into a soluble sodium com- 
and passes off, for the most part, unchanged with the Cecccb. For 
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AROMATIC ANTHELMENTICS. . S6r 

1, and especially in children, the same series ot sytnploms arc 

,rwed as in warm-blooded animals. The convulsions are similar to 

* of epileptics (similar lo those from csmphor). According to Bint. 

Kparalysis of respiration in the intervals between Ihe convulsions is 

Mcially dangerous. The heart's action is strong and not slow. 

WMtrapeutic ApfUcation. — Sanionin is a much-used remedy, espcciftlly 

')st ascarides lumbricoides ; against these it is used as a specific. 

■ ter has shown that santonin produces a fatal edect upon as- 

le space of an hour; while semina santonici in the doses in 

fa they must be taken to produce an effeci are nauseous. This dnig 

j[ more agreeable is used almost exclusively. Santonin may also b« 

a for oiyuris vermicularis, when these cannot be gotten rid of by 

— ; but, according to Rose, it appears to be quite inefFeclive against 

^ , We should never use poisonous doses of the drug, and we must 

combine the remedy with a cathartic which will act in Iwo lo lour hours 

after Ibe dnig has been given. 

Dosagt and Pnpnraiions.-^i . Santonin, from o.ot to 0.05 in children 
Haitet dose only in those who are 3 to 10 years), in powder or pastille 
(ad 0.1 pro dosi! ad 0,5 pro die). 

a. Trochisci santonini consists of cocoa butler and santonin. Two 
varieiles are officinal, one of which contains 0.025, the other 0.05 of sao- 
tonin in single pastilles. 

Sodium Santonale — Sodium Santonicum; crystals readily soluble, con- 
taining 70 per cent of santonin. On account of its ready solubility It Is 
absorbed for [be most part before it reaches Ihe worms in the deeper 
portions of the intestines, and hence gives rise to poisonous symptoms 
m man. It is therefore better lo use sanionin; dose, o.l to 0.3. 

Treatment of Sanlenin Poisoning, — A slightly toxic effect Is not at all 
rare, although no fatal cases have as yet been reported. No antidotes 
are known. We can only therefore strive to gel rid of unabsorbed por- 
tions of the poison by vomiting and purging ; otherwise the Irealment 
must be conducted on general principles — artificial respiralion, and the 
administration of ether, chloroform, and chloral hydrate in the convul- 

Oleum Herba, and Flores Tanaceti.— Tanacetum Vulgare; has a dis- 
agreeably-smelling, bitter, sharp, ethereal oil, which is composed of a 
turpene. C,oH,,, and an alcohol, C,„HisO, and an aldehyde. Tanaeetyl- 
bydride, CioH nO (the latter a convulsion-producing agent (Putzeys), has 
a poisonous effect upon round and thread worms, but also upon man, in 
whom it has often been Been to cause gastro-enleritis, convulsions, and 
even death. It can readily be replaced by santonin. 

Pomegranate Root (Rind) — Corte.i B^icis Granati. — The freshest 
possible rind of the root of punica granatum conlains much tannic acid, 
a manniie like, as well as a crystal Hz able body, punicin; to what it owes 
its anibelmintic action is unknown. Recently the rind of the trunk and 
branches has been recommended as equally active (Marty). 

Physiological Action. — Medicinal doses give rise to nausea, vomiting, 
and diarrhcea, wiih abdominal pain; larger doses cause fulness in the 
head, dizziness, sleepiness, indistinct vision, numbness of the limbs, in- 
sensibility, and in some cases convulsions, especially in the muscles of 
the calves. 

Tktrafeutie Apfi/icatiim.— This was even in ancient times recognixed 
"B a good remedy for tape-worm, and it has maintained its reputation in 
t*" pregeoi time; il l« only excelled in ia efiecta by kuiso flowen. Ttoj^ 
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AROMATIC OXYTOXICS. 563 

aSealtj mbdble with water, sadconuias it resin resembling cossin inJ 
a cotoring matter. 

Phyiiologieal AciioH. — Nausea., vomiting, diarrhcea. and p«in in the 
aMomen. 

Kamala, iDtcoduced tweotr ycais ag^i, bss been used as a remedy 
against tape ironn. but il does not appear to be as effective as kusso; 
bat il has the advantage of being belter borne than the latter drug, and 
not causing nausea and vomiting so readily. 

Tlie kamala is given in 10.0-15.0 grm. doses (divided in two at inter- 
vals of one*siith to one hour). It is best used as an electuary irith putpa 
tamarlDdorum. 

Aromatic Oxytoxics. 



By ergot, secale cornulum. we mean the sclerotium of claviceps piir- 

Srea (family o[ pyrenomycetes), which replaces the fruit grain of rye 
cale ccreale) and other grains by destroying these and taking their 
place. This corn ergol presents three edged grains, curved and pointed 
at both ends. 2^ ctm. long and 3 mm. wide. It readily spoils and hardly 
retains its active properties more than a year; if eigot is gathered before 
it is ripe, or when it is overripe, it has little effect. 

We were for a long lime uncertain as lo its active components until 
recently, when Dragendorff succeeded in isolating them. They are : I. 
Sclerolinic acid (probably with the formula, CnHi.NO.). an entirely lasle- 
less, odorless, light-brown, hygroscopic but insoluble substance, of sn al- 
kaloid nature, and having a weak acid reaction ; it occurs in ergot as a ca1< 
clum, sodium, or potassium salt, and is readily soluble in water, both In thi* 
form aa well as in a free stale. In ergot it exists to the extent of 4-4.5 
percent. 3. Sclerompcin, which resembles the latter in its (qualitative 
and quantitative action, is a colloid gum-like mass, without lasieorodor, 
which can be extracted from ergot with water, and again deposited by 
weak alcohol. When dried il dissolves with great difficulty in water. It 
is more nitrogenous than sclerolinic acid, and in good ergot it is presum- 
ably present to the extent of 2-3 per cent. For therapeutic purposes il is 
less valuable than the former preparation. 3. The coloring matters, 
■clerolhrin, scleroiolin, and scleroxanlhin take part in the effect of er- 
got, if only 10 a slight extent; so, also, the potash salts. 

In addition 10 these active ingredients there are, according lo Dragon- 
dorff, several alkaloids which are inactive, also choleacerine (0.036 per 
cent), mycose, mannile, cellulose, lactic acid, and laclates. 3 per cent of 
an albuminoid substance, and 30 per cent of a fatty oil, the oxidation of 
which is [he beginning of Ihe decomposition of ergot. Of the leucln, 
methylamin, tdmelhylamin, and ammoniac, it is questionable whether 
they exist in ergot as such, or are the product of toe decomposition of 
other substances. 

The older ergot preparations are a watery extract (extract, aeealis, 
cornuti aquosi; that is. the ergolin of Bonjean), and partly an alcoholic 
extract (extract, secalis, cornuti spirit.; that is. the eigotln of Wiggers); 
^ese are only mixtures of the above-mentioned bodies. The most active 
substances are found only in the watery extract. Wcniell. so called 
alluloids. ecbolin, and ergolin are only mixtures, according to Dragen- 
dorfi, which, however, do contain alkaloid bodies; the same Is true of 
Tonret's ergotin. 
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PHYSIOLOGICAL ACTION. 

In spite of the frequent use of this drug in obstetrical 
practice, there is scarcely another concerning whose effects 
such a variety of opinions is held. This is probably due to 
the fact that many of these experimenters make use of dif- 
ferent preparations, each of which undergoes other changes 
in the course of time. Recently, however, Nikitin has thor- 
oughly tested the substances isolated by Dragendorff, with 
the following results which, for the most part, agree with 
those obtained by Haudelin and Zweifel from the use of good. 
extracts of ergot, Sclerotinicacid has all of the physiological 
and therapeutic properties of ergot, and must therefore be 
considered, together with scleromucin, as the chief active 
constituent of ergot. Sodium sclerotinate acts similarly, 
but somewhat more feebly, than the free acid. The latter 
must be kept in a dry place and undissolved, otherwise it 
loses its effect. 

The free acid and the sodium salt are not very toxic in 
their action. Judging from the effect upon dogs and cats, 
the poisonous dose for man would be about lo.o grms. 

Their local and general effects can be distinguished. 

Local Effects. — The hypodermatic injection of ergot and 
its preparations, as well as the above-named chief-acting' 
constituents, gives rise to long-continued pain and infiatn- 
mator}' symptoms. Practically, only sodium sclerotinate 
could therefore be recommended for internal use. 

The taste of sclerotinic acid is slightly bitter. Large 
doses of sclerotinic acid, and its salt of ergot, and its watery 
extract (1.0-3.0 grm.), given by the stomach, produce nau- 
sea and eructation in men and animals, while 5.0 grm, cause 
vomiting and diarrhcea. Ergot has also been seen to cause 
gastroenteritis hemorrhagica in men and animals. 

General Effects. — The effects upon the nervous system ar« 
especially prominent 

Nervous System. — Larger doses of the watery extracts 
of ergot, as well as sclerotinic acid (0.03 grm.), and 
scleromucin, produce complete paralysis in frogs, This 
paralysis begins in the hind legs, and gradually takes 
possession of the whole body. The pulsation of the heart 
and respiratory movements are unaffected. Only the very 
largest doses cause a gradual paralysis of the heart. The 
latter condition, as well as the general paralysis of the body 
and weakness of the heart, Lasts from five to seven days; 
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lat there is gradual improvement, and sometimes 
I complete recovery. Frequently, after a few days, 
e is a second attack of paralysis; which generally ends 
Eaib. 

RTBrm -blooded animals, also, after relatively small doses 

* B watery extract and of scleroijnic acid, are affected by 

tbesia, disturbance in co-ordination, and after larger 

I, paralysis, during which the animal cannot feel the 

■ make the slightest voluntary, and only 

k reflex, movements. 

%LC peripheral sensitive nerves are unaffected in general 

ia, although paralysed when brought in direct con- 

t with the extract. The motor nerves and voluntary 

sibly affected, 

tfiralien. — Large doses are followed in dogs by a dimi- 

[bnof the respiratory movements; in cats this is preceded 

UtecDporary increase. A similar diminution in the fre- 

fccyofthe pulse accompanies this change in the respira- 

l^movements until death sets in. 

"b-cuialioit. — The heart's action in warm-blooded animals 
gnaffected even by relatively large doses; the blood- 
isure is diminished by small doses for a time, by large 

loses permanently. The vessels of the intestine and uterus 

contract, so that immediately after the administration of 
the drug there is anaemia of these organs. A haemostatic 
action of sclerotinic acid is observed in pulmonary hemor- 
rhages; this can only be explained by ih&diminished blood- 
pressure; while in the intestine and uterus the muscular 
contraction of these organs, produced by ergot, is the prin- 
cipal cause of the diminished blood supply. 

The uterus of animals, pregnant or non-pregnant, con- 
tracts from the effects of 0.2 grm. of sclerotinic acid; con- 
tractions of the uterus are increased, and a tetanus uteri 
was never observed under its use; the contractions proceed 
from the fundus to the os. Even large doses have never 
produced any poisonous effect upon the fcetus. 

The observations upon the human female are somewhat 
contradictory, because of the difficulty in making accurate 
observations. Most physicians however are certain that the 
human uterus also is made to contract under its use. 

Chronic Poisoning. — Both from single large doses (8,0 
grm:) and gradual poisoning from eating rye, in which er- 
got has replaced the rye, ergotism may follow, Sclerotinic 
acid at &rst gives rise to the above-mentioned local eSects 
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Upon the stomach and intestine; later on the followfi^ 
general symptoms set in: there is afeeling of great weakness; 
formication, furriness, and ansesthesia of the fingers and. 
toes, wandering pains, slight spasms, which may increase 
to epileptiform convulsions (ergotismus spasmodicus), an4 
to tonic contractures, accompanied by great pain and antes', 
thesia of the skin. There may uccur in other cases an 
erysipelatous swelling, followed by gangrene of one or 
more extremities (ergotismus gangrsenosus). The cause 
of these gangrenous affections is hard to state; some (Zwie- 
fel) consider it the result of paralysis, others as due to the- 
diminished blood supply by the contracted vessels. The 
convulsions cannot be accounted for in any way. 

THERAPEUTIC APPLICATION. 

Secalc cornutum is used chiefly to produce uterine coil' 
tractions.* The object is either to alrer the nutrition oiE 
the uterus by alternate contraction and relaxation o(- ' 
walls, or to stop hemorrhage by the contraction of its in 
cular fibres over the blood-vessels, or to aid the uterus in 
expelling its contents. The latter purpose is the one. for 
which ergot is most frequently prescribed. 

Ergot has been used to initiate uterine contractions before 
term, but this method is so inferior to others that it has nol 
become popular for this purpose. But when labor has al- 
ready commenced then ergot is the best drug to increase' ' 
excite uterine contraction. The contractions produced by 
ergot during labor are distinguished from natural pains 
in being stronger, occurring at shorter intervals, and last- 
ing longer; so that intense ergot action resembles that of 
tetanus uteri. Such a condition of the uterus will succeed' 
in expelling the child, provided the fcetus be in good post* 
tion, ihe cerrix dilated, and no obstacle exists in the pelvisj 
If thiti be not the case, the tetanoid contractions will onV 
nerve to imprison the child in the cavity of the uterus, Slno, 
long-continued contractions of the uterfne wall interfere 
with the placental circulation, the administration of ergoB 
la o( E''cat importance in its influence upon the life of thS 
cliild. 

r lliese reasons, therefore, rationally ergot should onl] 

i Cbipter c< 
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^^Ensed toward the end of labor, to stimulate the pains or 
^^Knable the foetus to overcome some obstacle for which 
^^wnatural pains are insutlicient. A necessary condition 
^^Pthe safe use of ergot, therefore, is that the pains should 
^^Bnormal in character; when stricture of the uterus, or 
^^ftsmodic contractions occur, therefore, ergot would only 
^H^ease the pain. Again, ergot may be used when we only 
^^Mre to strengthen the normal pains. 

^HbisuEScient dilatation of the cervix, or a bad position of 
^^Kfcetus are absolute contraindications to the useof ergot. 
^Hpie strongest pains do not succeed in expelling the child, 
^^Ksbould be immediately ready to complete labor by oper- 
^^Re interference. 

^^Hhese contraindications to, and conditions in the use of 
^^Kpt are very important, for much harm is done by the 
^^BOrant use of ergot by midwives, who neither know 
^^^en it should be used, nor are able to interfere actively 
^^mie ergot fail to cause the uterus to expel the fcetus. 
^Hnfter ^bor the use of ergot is valuable, tending to arrest 
^^Worrhage, and further the proper involution of the 
^^Kas, by its tonic and non-intermittent contraction. 
^^Bot only deficient involution of the uterus after labor, 
^^B resulting chronic disease, but even acute puerperal 
^^B^es are prevented by the use of ergot immediately 
^Hpr labor is completed. For neither in the well-contracted 
^^Brtis can voluminous coagula form, nor thrombi form in 
^^Ht-com pressed veins. 

^Hn the obstetric clinic at Jena, ergot is given to every 
^Braperal woman after the labor has been completed. 
^^■^ the non-pregnant uterus the action of ergot is less 
^^^^ed, and its use less general. Ergot is useful, however, 
^^^Kterine hemorrhages, and wherever contraction of the 
^^^pne wall is capable of diminishing the hemorrhage. 
^HBtgot is also useful for the reduction of conditions of 
^^Rjnic metritis, and old enlargements of the uterus, due to 
^^Krinvolution. 

^^^rgot has an especial reputation for the cure of uterine 
■ toyomata (Hildebrandt, Winkel and others). The views and 
experience of gynascologists concerning this effect of ergot 
are widely different. In the clinic at Jena, however, al- 
though the palliative haemostatic action of ergot in uterine 
myomata has been acknowledged, no contractile effect has 
been observed upon the myomata themselves. 
Ergot is also used in hemorrhage from other organs; - 
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thus in hcemoptysis and hEemateroesis, it b not to be dis- 
puted that it is useful, but it has no advantage over other 
interna) remedies. Recent reports (Drasche and others) 
would seem to show that ergotin injeclions are able quickly 
and positively to control hemorrhages when other i 
have failed. Experience is very limited concerning this 
point, but suf&cient to show that tn haemoptysis at least the 
remedy is a very good one. 

Langenbeck has used ergotin hypodermically over aneu- 
risms to cure them. A few other communications confirm 
these favorable results. Vogt has caused the disappear- 
ance of varicose veins by the direct injection over them of 
the aqueous extract of eigot. 

C. Schwalbe is disposed to account for the results ob- 
tained by Langenbeck, Vogt and others from these "hypo- 
dermics" of ergotin, by supposing that the effect is due to 
the local irritant, inflammatory action of the alcohol used 
as a solvent for the ergot. Even if this view is the correct 
one, it would only account for the local effect of ergotin, 
and not for its hiemostatic action in ha;moptysis. For the 
irritant action of the injection can scarcely be so great as 
to check considerable hemorrhages. 

Of the large number of other conditions in which ergot 
is given, we would only mention that it has a good effect 
in the paraplegia due to various spinal maladies (myelitis 
after acute infectious diseases, etc.); it has been said 'to 
produce a cure in these cases, (Barbier, Arnal, Monneret, 
Brown-S^quard and others). Brown-S^quard thinks it 
should be avoided in spinal paralyses, in which there are no 
symptoms of an irritative type, while it should be given vi 
cases where irritative symptoms exist. Of course it shouli 
be used in addition to other important measures, such aSi 
abstraction of blood, etc. 

Since the pathology of " reflex paralysis" has been better 
understood, we are inclined to support the views of Leyden,; 
and to suppose that it can be but of slight utility in these, 
affections, A series of cases has also been published, in. 
which ergot is said to be of decided utility in simple par- 
alysis of the bladder. It is chiefly recommended in cases. 
in which the paralysis is due to the hyperdistension of the 
bladder by the urine. It is questionable whether in these' 
cases the malady would not be as soon cured of itself. 
This doubt is certainly justified in the more recent cases. 

We have but little experience in the use of selerotinic a 
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Dotage and Prefaratians. — 1, Secale cornutum; for obst^ric purposes 
the dose of powdered ergot is 0.5-1.0, 2 to 3 times at iniervals of fifteen 
minutes. The effect should be seen in about ten minutes. Where the 
ci^t ts'to be used for some time in chronic conditions, the infusion (s.o; 
150.0 of water sine colalura) with the addition of 3.0 acid, sulph. dilut. 
and 30 of syr. rubi. idiei — I lablespoonful every hour or two. 

a. Tioctura sec. corn, (i part : 10 of spirit, vin. rectif.); 10-30 drops 
pro dosi: is little used. 

3. Extract, sec. corn, seijuos (ergotium, extract, h^mostaticum, Bon- 
jean), internally from 0,10 to 0.5, in pill, pastille, or solulion. 

Where it is possible the extract should be injected subcutaneously in 
preference to admi nisi radon by stomach. 

Various solutions of the extract have been used for this purpose; we 
have found the following tbe best: a filtered solution of g.o of the extract 
to 15,0 of aq. dest., with the addition of carbolic acid; 0.5-1.0 of tbis sol- 
ution pro dosi, t-2 times daily. 

4. Sclerotinic acid — acidum sclerotinicum, subcutaneously from 0.05 to 
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binte EEthereum; the physiological action of this Is exactly like that of oil 
of turpentine, except that it is somewhat more irritant 10 the skin and 
mucous membranes. The secretion of the urine is increased; the kid- 
neys are inflamed. The laity believe that ic has an irritant action upon 
the uterus, causing hemorrhage, increased uterine contraction, and more 

gtentiful menslmation ; also abortion iri the pregnant uterus. This ef- 
;ct upon the female genital organs is probably due to its inflammatory 
action upon the intestines and kidneys. We must not therefore forget 
producing the uterine effects the life of the patient is endangered. 

'■ -The drug is very little used and is entirely 

uses it at the present time, even in deficient 
leaches that there is no case of amenorrhcca 
here other remedies have failed. Sabine is 
production of criminal abortion, although 
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ExUmaUy. — Pulvis herba sabinae is often used as an external applica* 
tion (ointment) to cause the disappearance of venereal warts. In syphil- 
itic condylomata it is of little use ; and in no case does it appear to pos- 
sess any advantage over other irritant substances. 

Dosage and Preparations. — I. Herba sabinae; internally from 0.3 to i.o 
(5.0 pro die), in powder or infusion. Externally in the form of oint- 
ments (powder with equal parts of fat). 

2. Oleum sabinse, from i to 3 drops pro dosi as an oleosacch. ; or in 
pill or alcoholic solution. 

3. Extract, sabinae, soluble in water, from 0.05 to 0.2 (ad 0.2 pro dosi! 
ad 1.0 pro die!) 

4. Unguent, sabinae, i part of extr. sab. to 9 of ung. cereum; used as 
an irritant ointment. 

Thuja Tops — Herba S. Summitates Thuja. — The leaves of thuja 
occidentalis; contains an ethereal oil, a glucocide and resin. It causes 
severe inflammation of the skin and mucous membranes, and is a popu- 
lar abortive agent. 

Folia Taxi, from Taxus -Baccata; contains in addition to an ethereal 
oil a narcotic body — an abortive agent. 

Rue — Folia Rutae, from a cultivated plant, Ruta Graveolens ; contains 
an oxygenated and non-oxygenated ethereal oil. It acts like oil of tur- 
pentine as a severe irritant upon the mucous membranes and skin, and 
is also used by the laity for the production of abortion. 
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